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That deep, deep black. That lean, swift shape. That recognized 


symbol of boating excitement. 


A Merc. The machine that's made for your dreams. The machine 


that runs like a dream. 


In 1984, the Mercury" dream machines offer you more than ever 
before, including new smaller, lighter and tougher models. 


AS TOUGH AS THEY COME: 
THE NEW 18XD AND 25XD. 

Outboards don’t come any tougher 
—or more dependable—than the new 
18XD and 25XD. 

Work ’em. Load ’em. Push ’em. 
They're built to take it all. Chromed 
cylinder bores extend engine life. 
Tapered roller TAPE: 
bearings resist 
wear from 
heavy engine | 
loads. А stainless- | 
steel water pump 
housing fights 
corrosion. And = 
atough gearcase strut 
absorbs hard knocks 
and bumps. 

You'll like the snappier 
starts the new carburetor 
and fuel injection primer give you, 
too. And the better performance and 
fuel economy loop-charged induction 
makes possible: the fuel/air mixture 
enters through three intake ports, 
“looping” through the cylinder and et- 
ficiently forcing waste gases out. 


A TOUGH NEW COMPETITOR 


IN THE 27 LB. CLASS. 
The new 2.2 
Mercury is 
tough, light 


for its size. 
У It weighs 
a mere 27.5 pounds, 
light enough to hand-carry 
to hard-to-reach areas. 
Yet, the 2.2 is packed 
with features. It has a 


| ing like the big Mercs. Loop- 


charged induction for top fuel E 


An adjustable tilt pin to 
easily position the engine 


and powerful 


built-in gas tank. Water cool- 


for efficient running. 360? steering. 
And a zinc anode tab for corrosion 
protection. All in 27.5 pounds. 


THRUSTERS. MODELS 
OF EFFICIENCY. 
Mercury Thruster™ electric 
motors can supply you hour after 
hour of fishing power on just one 
battery charge. The secret: a 
patented planetary gear system. 


ED The large prop turns at optimum 


speed to get the most thrust from 
the least battery drain. This design 
15 so efficient a Thruster needs 
just one 12-volt battery to give you 
the thrust other electrics need two 
to manage. 

And now Thruster efficiency is 
available in three models. Thruster. 
Thruster Plus" for extra power. And. 
new Thruster II, lower-priced than 
Thruster but just as efficient. 


YOU CANT BEAT 
THE SYSTEM. 
The Mercury Outboards System 


Is the marine industry's strongest 
manufacturer- to-dealer-to-customer 
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network ever. lts y your assurance of 
satisfaction from your investment 
and of pride in your outboard. 

Over 6000 Mercury dealers 
worldwide belong to The System. 
And they have the most dependable 
Mercs they've ever had to offer: The 
1984 Mercury dream machines, 
including Thrusters, the 2.2, 3. Б, 4.5, 
7.5, 9.8, 18XD and 25XD. See your 
Mercury dealer soon, he'll help you 

| select the Merc that's 
made for your dream. 
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Highlights of this issue 


Apple's mighty Mac 
challenges Big blue 


This unique third-generation computer 1s an 
attempt to leapfrog microcomputer technology. 
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Holography—out 
of the lab at last 


Industry’s newest success story, holograms 
appear everywhere—from cockpits to copiers. 
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Thinking window 
can switch off the sun 


A new clear film may make the ideal skylight. 
When it warms to 75 degrees, it turns white. 
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Trouble-shooting your 
car’s charging system 


Dead battery? Don’t just buy a new one. 
Use this testing sequence to find the cause. 
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NEW TASTE TESTS PROVE IT. 


WINDSOR 


Two separate broad-scale taste tests were conducted in late 1983 
among Canadian whisky drinkers. The results: Windsor's mild, 
smooth taste was chosen over the new 80-proof V.O. both times. 
Try the taste of Windsor and find out for yourself why you 
cant beat its taste. And you certainly cant РА 
beat Windsors price. WINDS SOR ALONE 


CANADIAN WHISKY.—A BLEND - 80 PROOF: IMPORTED AND BOTTLED BY THE WINDSOR DISTILLERY COMPANY, NEW YORK. N.Y. © 1984 NATIONAL DISTILLERS PRODUCTS CO. 


Readers Talk Back 


Address letters for this column to: Readers Talk Back, POPULAR SCIENCE, 


380 Madison Ave., New York, N.Y. 10017. 


Because of the large 


volume of mail, we are unable to acknowledge unpublished letters 


Electromagnetic smog 


| Experiments that we at Biophysical 
| Research have performed with our 
| Cortical Hearing Aid bear on your im- 
partial, informative article [^Electro- 
magnetic Pollution," Dec. '83]. These 
‚ test models of the device induce elec- 
trical currents directly into the audi- 
tory cortex of the brain. No head- 
phones, bone conduction, or other 
| electroacoustic transducers are used; 
only a small metal disc lightly held 
against the appropriate spot on the 
patient's head. In our tests of 78 pro- 
foundly deaf patients, 59 of them (76 
| percent) were able to discriminate 
| speech and enjoy music. 

The СНА electrically scans the neu- 
rons in the auditory cortex at the 
rate of 50,000 times per second. This 
scanning current is on continuously, 
whether modulated by speech or not. 
Therefore, we have concluded that 
with regard to neurons in the audi- 
tory cortex, electrical fields do induce 
a heightened sense of awareness and 
| make these neurons more sensitive to 
the reception of information. 

Curtiss R. Schafer, Dir. of R&D 
Biophysical Research Inc. 
Sandy Hook, Conn. 


| Though it dealt with a serious subject, 
your story elicited a chuckle from us. 
For his high-school science project, our 
son (he's an M.D. now?) took two labo- 
ratory rats and caged one within an 
electromagnetic field; the second was 
kept as a control. During the experi- 
ment, rat No. 1 gained noticeably in 
size and weight, but not rat No. 2. 
Hence, the conclusion: The electro- 
magnetic field caused growth. Alas, 
shortly after the end of the study, rat 
№. 1 became the happy mother of a 
perfectly healthy litter. 

Otto J. Reitz, Greene, Iowa 


What can you believe? 


I am concerned about the possible mis- 
use of the Scitex technique you used 
| to alter your December and January 
covers [^What's News," Dec. '83 and 
Jan. '84]. If you can show an airplane 
| flying over ground it has not flown 
over, then you can show a congress- 
man accepting a bribe instead of an 
award, or your editor in an orgy in- 
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stead of his office. Considering the ex- 


istence of Scitex, one may seriously 

doubt the authenticity of any future 

material presented by anyone as vi- 
sual proof of anything. 

Jerry G. Taylor 

Alliance, Ohio 


More jointing tips 


I have taught the use of a disc sander 
for jointing [Dec. '83] for many years 
in industrial-arts classes. Three im- 
portant aspects of the procedure were 


not mentioned in the article. (1) Fine | 


abrasive paper should be used for fin- 
ish work because the cutting action is 
across the grain of the wood. Coarse 


| abrasives would leave marks where the 


fibers of the wood are cut. (2) Only light 
pressure should be applied against the 
disc to avoid burning the wood and ru- 


| ining the disc. This calls for making 


many light passes instead of a few 
heavy passes. (3) Care should be taken 
not to sand areas on a board that are 


| going to be glued. Sanding will fill the 


pores of the wood with dust and pre- 

vent the glue from being totally ab- 

sorbed, thereby weakening the glue 
joint. 

Daniel B. West 

Cherry Valley, N. Y. 


Early warning 


I was pleased to read in “Flood Alert!” 
[Jan.] that the National Oceanic and 
Atmospheric Administration (NOAA) 
and the National Weather Service 


| (NWS) are putting state-of-the-art 
| technology to work to perform this 


important public service. I wonder, 
though, how many PS readers know 
that the federal government is in the 
process of dismantling those two agen- 
cies for budgetary reasons. Two exam- 
ples: NOAA Weather Radio is sched- 


| uled to go off the air (forever) at the 


end of 1984. The government is con- 


sidering the sale of NOAA weather | 


satellites to private interests, mean- 
ing that users will have to pay for 
weather information in the future. 

I have no axe to grind except as an 


daily to NOAA Weather Radio and 
who believes that emergency weather 


information should be disseminated to | 


the public as quickly as possible. In- 
Continued 
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Every day as a Navy special- 
ist you encounter new 
challenges, new tests of your 
` rapidly growing technical skills. 
And you're ready. 
Because the Navy Adventure 
begins with first-class train- 
ing. Training that's tough, 
. demanding, and extensive. 
Navy classroom training that 
prepares you to meet the new 
challenges that are part of 
today's important technical 


24 
+ 


skills. Then, practical hands- 
on experience helps you master 


the job you chose. 
In the Navy you can 


choose the technical career you 


want to learn. Pick from 
today's hottest technologies: 
micro-electronics, state-of- 
the-art computers, advanced 
communications, nuclear 
power, and more. There are 
over 60 career areas, 75,000 
technical jobs a year. One of 


Navy. It’s Not Just A Job, It’s An Adventure 


them can be yours. 

Along with a high-tech 
career comes the highest 
Navy pay ever. Starting pay 
is over $550 a month plus 
housing, food, medical and 
dental care, special pay for 
sea duty, and 30 days' vacation 
earned each year. 

Find out more about the 
new challenges and new rewards 
you get in today's Navy. Call 
800-327-NAV Y, toll-free, today. 


stead of dismantling the viable, work- 
ing system that NOAA and NWS pres- 
ently have, let's work toward the kind 
of improvements discussed in your 
article. 

David F Miller, Niles, Ill. 


We feel left out. Your excellent arti- 
cle made no mention of the role played 
by private firms like Horizon Data 
Systems, an active participant in the 
IFLOWS flood-warning program since 
its inception. Horizon designed the 
radio data-communications protocol, 


selected and engineered the computer | 


systems, and developed all software 
now operating in the field. 

Jack J. Peterson, President 

Horizon Data Systems 

Richmond, Va. 


Another sanding secret 


I wonder why our company was not 
listed among the suppliers of sanding 
| equipment in "Sanding Secrets" [Nov. 
'83]. We have a complete line of coated 
abrasives, and our prices are guaran- 
teed to be lower than those of any 
other mail-order company. 
Mortimer V. Schwartz, President 
The Fine Tool Shops 
20-28 Backus Ave. 
Danbury, Conn. 06810 


Paint-stripper hazards 


| As an M.D. specializing in lungs, I 
have seen many patients with toxic 
effects caused by exposure to methy- 
| lene chloride, the active ingredient in 
paint strippers ["Easier Strippers," 
Jan.]. 

The product has two distinct dan- 
gers. First, inhaled vapor and aerosol 
of methylene chloride are absorbed 
| into the bloodstream and metabolized 
to carbon monoxide in the body, lead- 
ing to carbon monoxide poisoning. 
Second, methylene chloride is con- 


verted by any open flame or hot wire 


or surface into phosgene war gas. If 
inhaled, this can permanently scar the 
lungs. 

Instead of recommending that strip- 
pers be used outdoors, where a user 
might set up a heater to keep warm 
while he works, your caution should 
have said this: "Strictly avoid any in- 


| halation of vapor or fumes. Use only | 


with a cartridge respirator approved 
for methylene chloride, or use outdoors 
for brief periods. Do not use in the 
presence of open flame, lighted ciga- 
rette, heated surface, or heater be- 
cause toxic phosgene gas may be gen- 
erated. Avoid exposure to fumes of gas- 
oline or diesel engines when using 
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stripper, as increased body levels of 
carbon monoxide may result." 
Carl Lawyer, M.D., Portland, Ore. 


Rural viewing 


"The Race to Deliver Little-Dish TV" 
[Nov. '83] was read with great inter- 
est in our mideast Missouri rural area. 
Cable television came to Warrenton 
this year, but it's available only to city 
dwellers. Six miles outside of town, 
satellite TV is not merely an alterna- 
tive but the only method available to 
broaden our viewing choices. 

Gale F Rupp, Warrenton, Mo. 


Fire robot 


I applaud the idea but question the 
logic behind the firefighting Snail 
(“The Fight against Fire," Nov. '83]. 
Why transport battery power into a 
fire when hydraulic power is во easily 
available? Servo power could be ob- 
tained from a tap into the firehose con- 
nection and thus would be available 
for as long as water pressure was 
maintained. Also, I'm concerned with 
the vulnerability of the remote-control 
cable. This could be resolved by the 
implanting of the control system on 
the inside of the water-filled hose sec- 
tion connected to the robot. The oper- 
ator could then follow at a safe dis- 
tance without fear of а communica- 
tions failure. 
Alan А. Wilson 
Glendale Heights, Ill. 


Heavy-handed 


[ can well appreciate Bob Cerullo's 
closing statements about taking care 


not to force anything when replacing | 


a heater core [^Keeping Your Car 
Heater Hot," Dec. '83]. It seems that 
many would-be mechanics' conception 
of torque is the amount of force used 


just before the item being worked on 


was broken. 
Mike Sheehan, St. Charles, Mo. 


Correction: À metric-conversion error 
appeared in "Solar Thermosiphon 
— Italian Style" [Dec. '83]. The thick- 
ness of the glazing is six millimeters 
(0.24 in.), as shown in the drawing, 
not two inches, as given in the text. 

The price given for Vehicle Security 
Electronics' palm-size remote alarm 
[^What's New for Your Car," Dec. '83] 
was incorrect. The correct price is 
$430. 

The correct address for Roco Sys- 
tems, Inc. [^Rescue Slide," Nov. '83] 
is: 2918 Little Farms, Zachary, La. 


70791. | 
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Science Newsfront 


By ARTHUR FISHER 


Particle-beam fusion 


The final design of what will be the 
world's most powerful particle-beam 
accelerator has been advanced by two 


| crucial decisions made at Sandia Na- 


tional Laboratories in Albuquerque, 
N.M. The device, shown in the draw- 
ing above, will be part of this country's 
two-pronged research program to de- 
velop an economically feasible means 
of generating fusion power for the next 
century. One thrust of the program is 
toward magnetic confinement fusion; 
the other is toward inertial confine- 
ment fusion [PS, Dec. '78]. 

In inertial confinement fusion, pel- 
lets of two isotopes of hydrogen—deu- 


| terium and tritium—are heated and 


compressed to tremendous tempera- 
tures and densities long enough for 
thermonuclear reactions to occur. They 
are bombarded by either powerful la- 
ser light or intense beams of ions 
(charged atoms). Sandia's Particle 


| Beam Fusion Accelerator П (PBFA П) 
| was designed to hurl ions at the tar- 


get pellets. 
Recently, scientists at Sandia de- 


| cided to use lithium ions rather than 


protons (hydrogen nuclei), partly be- 
cause a lithium beam is easier to focus, 
and narrow focus is critical if enough 
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| energy is to be delivered to the target. 
This choice, in turn, led to a decision | 
on a particular type of diode to use. | 


The diode; a circular device about one 
foot across, converts electromagnetic 


| energy from power modules into the 


ion beam and accelerates and focuses it. 

In the PBFA II, now being built at 
Sandia, there will be 36 such modules, 
each consisting of a series of capac- 
itors, switches, and transmission lines 
submerged in oil and water. They gir- 


dle a central hub containing the diode. | 


E 


| The whole array is 108 feet in diame- 


ter. It is designed to produce 100 tril- 
lion watts of power and 3.5 million 
joules of energy in a pulse aimed at a 
deuterium-tritium pellet and lasting 


| 35-billionths of a second. First opera- 


tion is planned for 1986, and target 


| experiments aimed at ignition of the 


fusion fuel should begin in 1988. 


Satellite antenna at sea 


А shipboard antenna designed for sat- | i 


ellite communications must stead- 


fastly track the satellite, regardless 


of how the ship it's attached to is buf- 
feted by wind and waves. 


Shown in the photo here is the first - 


British ship's earth station to be ap- 
proved by the International Maritime 
Satellite Organization (INMARSAT), 


| the Mascot 2000. A technician is using 


a test rig that simulates any combi- 
nation of pitch, yaw, and roll that a 


|| storm-tossed ship might encounter; 
| part of the test includes a careful bal- 
| ancing of the station's gyros. This 


guarantees that the angle of the dish 
will remain constant, even in severe 
sea states, so that contact with a sat- 
ellite 23,000 miles overhead in a geo- 
stationary orbit is always maintained. 

The Mascot 2000's 1.2-meter (3.9-ft.) 
dish antenna is housed in a radome; 
it works in temperatures between — 35 
and +65 deg. C (—31 and +149 F). 


Undertaker bees 


The honeybee has always been a sub- 
ject of fascination for us humans—in 
part because the meticulous division 
of labor in the hive has seemed to 


mirror, and perhaps excel, our own so- - 


cietal organization. Now, a Cornell 
University researcher has added an 
occupation to those already associated 
with bees—undertaking. 
Entomologist Kirk Visscher has dis- 


|| covered that one to two percent of a 
|| hive's population at any one time is 


devoted to necrophoresis—the removal 


of the dead. “Many more bees were | 


observed removing several corpses 
than expected if all bees had been per- 
forming this work, indicating that 


there's clearly a specialized group of 


undertaker bees," says Visscher, a 
graduate student at the New York 


| State College of Agriculture and Life 
| Sciences at Cornell. 


Actually, most bees that die do so 
out of the hive while they are forag- 
ing for food. Those few who die inside 
the hive pose a threat to living bees 
because they may either carry disease 


"T 


or attract scavengers. Visscher found | 
Continued | 
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that although most bees ignore the 
dead in their midst, an undertaker bee 
usually arrives within an hour of the 
fatal moment, grasps the corpse in its 
mandibles, and removes it to a point 


| up to 400 feet from the hive. 


Was this behavior a genuine under- | 


taking role, or was it simply a kind 
of garbage collection? To find out, Vis- 


scher deposited freshly killed bees and 


balsa-wood models that resembled | |= 


dead bees into a hive. The corpses 
were removed within an average of 
seven minutes, whereas it took more 


| than seven hours for the models to be 


carried out. 


The right time 


To that immemorial question, “What | 


time is it?” there is now a way to get 
the answer more easily and accurately 
than ever. Beginning last October 28, 
the U.S. Naval Observatory in Wash- 


ington, D.C., began a new “dial-a- | 


time” service. It enables anyone in the 
United States to reach the Observa- 
tory's Master Clock, which determines 
official U.S. time, for only 50 cents for 
the first minute and 35 cents for each 
succeeding minute. The system can 
handle 8,000 calls simultaneously. 
More importantly for some users, 
the time-announcement service will be 
more accurate than the service it’s 
replacing. Because only dedicated land 
lines are being used, instead of satel- 


| lites, the time lag between Master 


Clock and the caller will be less than 
25 milliseconds, and it's constant for 
any given location. Satellite routing 
can introduce delays of up to 250 milli- 
seconds without the caller realizing it. 


And the number is... 900-410- TIME. 


| Long-distance laser robot 


| mirror system to guide a laser beam | 


| Last month, I described Cobra—a 


British industrial robot that used a 


performing a different function, from | 
a single powerful laser. 


| Bare uranium 


Physicists at Lawrence Berkeley Lab- 
oratory have created a uranium-92 
ion, a uranium atom stripped bare of 
all of its 92 electrons—a first. The 
team used LBLs Bevalac—the Beva- 
tron and Super-Hilac accelerators op- 
erating in tandem—to accomplish the 
feat, a very difficult one because of the 
enormous electrical forces binding so 


| many electrons to the nucleus. The 


| for cutting, welding, and the like. | 


Now General Electric researchers say 
they have shown that an industrial 
robot can be fed an intense beam of 
laser light from more than 25 yards 
away. The secret: fiber optics. Light 
from a stationary neodymium-yttrium- 
aluminum-garnet (YAG) laser feeds 
into a special needle-thin glass fiber, 
shown in the photo (right) with its 
developer, Dr. Marshall G. Jones. 
The fiber-optic system has delivered 


more than 400 watts average power | 
—more than enough, according to | 


GE, to perform many laser-processing 
tasks in a large manufacturing opera- 
tion. The new flexibility could make 
it possible to feed several robots, each 
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ions will be used to test the theory of 
quantum electrodynamics. 


Eye analyzer 


The Friedmann 2 visual field analyzer, 
winner of a 1983 British Design Coun- 
cil Award, makes it possible to check 


| a patient for early signs of glaucoma— 


a leading cause of blindness—and 
other central vision defects in only two 
minutes. 

As shown in the photo above, the 
patient sits at one end of the instru- 
ment and looks at a circular black 
plate through which dots of light are 


shown in a combination of patterns— | 


up to 31 altogether. The patient tells | 
the examiner which spots he sees; the | 


examiner records those not reported. 


An analysis of the blind spots gives a | 


fast, accurate diagnosis. 


Space-age tooth 


Look closely at the dazzling array of | 
teeth in the picture below. Now, which | 


one is the phony? 


Did you guess the second from the | 


left? That tooth wears a crown made 
from a crystalline, high-alumina ce- 
ramic originally developed for “space- 
age" needs in the electronics and other 
industries. Unlike many conventional 
crowns (or caps, as they are sometimes 
called), it is completely metal-free. 
Called the Cerestore Crown, it is 
being introduced by Johnson & John- 
son Dental Products Company; the ma- 
terial is made by Coors Porcelain Com- 


if йа жа d 


in part, by the wish of Dr. Ralph B. 


Sozio, Harvard School of Dental Med- 
icine, for a better crown. 

Sozio saw problems with traditional 
all-metal, porcelain, or porcelain-met- 
al crowns, and turned to the ceramics 
industry for a better choice. Among 
the claimed advantages of this first 
true crystalline ceramic crown are 
precise fit, natural appearance, excep- 


pany. Its development was launched, | 


tional strength, and superior insula- | 


tion from heat and cold. Moreover, 
unlike metal-containing crowns, the 
ceramic cap won't hinder diagnosis by 
blocking X-rays. | 


yt 


THE LENNOX P 
‘FURNACE CAN 
FUEL CONS 
UP TO 43%. 


Take it from Dave Lennox: 


Let's say your present furnace uses 102,000 
cubic feet of gas per season to heat your home. 
The Lennox Pulse Gas Furnace can cut your 
fuel consumption by nearly 44,000 cubic feet, 
or up to 4396*. Sound incredible? Here's how 
it works. 

The Lennox Pulse is unlike any other gas 
furnace in the world. It uses a new technology 
for home heating: a process that ignites tiny 
quantities of gas 60-70 times per second! Com- 
plete combustion occurs with each "pulse" igni- 
tion, delivering almost waste-free heat. 

While standard furnaces send much of 
their heat up the flue, the Pulse delivers up to 
. 97% of the heat produced. Depending on 
the model you choose, this means that for 
every dollars worth of fuel burned, the 
Lennox Pulse delivers 93€ to 97€ worth 
. of heat. A standing pilot gas furnace 
à often delivers about 60€ worth of 

А. heat. The Pulse can pay for itself in 
, just a few heating seasons. In fact, 
the Pulse furnace may give you 
a better return on investment 
A than money markets or CDs. 

E The energy-saving 
™ Lennox Pulse makes gas 


SUMPTION 


OX PULSE 


CUT YOU 


20-year 

limited warranty | 
on heat | 
exchanger | 
assembly. 


Design-certified | — 
by the American | | 
Gas Association. | | 


Standing pilot gas furnaces often 
deliver about 60€ worth of heat for 
every dollar of fuel consumed. 


Super-efficient Lennox Pulse 
delivers 93¢ to 97¢ worth of heat 
L per fuel dollar. 


an even better value. And the Lennox Pulse 
outsaves less efficient furnaces even further, 
because it is the only indoor furnace using out- 
door air for combustion directly. 

So, if you want to keep heating costs down, 
talk to your independent Lennox dealer today. 
Or send the coupon for more information. 


"Savings based on comparison of our 55% efficient furnace vs. 97% 
efficient Lennox Pulse Furnace; Annual Fuel Utilization Efficiencies as 
determined by Department of Energy testing procedures. 


^" A 3 
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Gas Furnace so can start saving real soon. 


N NAME | 


| N ADDRESS 


CITY STATE ZIP 


‚ A new generation of super-efficient N 
gas appliances make America’s best 
energy value an even better value to- 
day and tomorrow. 


PHONE ( ) 
AREA CODE 
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Recreation Roundup 


By HERBERT SHULDINER 


RV upswing 


LOUISVILLE, Kv. 
Memories of shuttered gas stations, 
| of getting up before dawn to join long 
lines of motorists waiting for fuel de- 
liveries, of odd/even license days for 
fill-ups—all were very dim at last 
fall’s Recreation Vehicle Industry Assn. 
show here in Louisville. In fact, fuel 
economy was a low-priority topic with 
most of the exhibitors—118 RV man- 
ufacturers and 205 suppliers—spread 
over more than 500,000 square feet 
at the fairground arenas. There was 
good reason for all this. The RV in- 
dustry is enjoying a profitable time 
making and selling camping vehicles 
that are only marginally more fuel 
efficient than those they couldn't ped- 
| dle when gasoline was scarce. 

There were no apologies from RV 
makers. Company executives at the 
| show pointed to the rising popularity 
of bigger, more-fuel-thirsty models and 
the dwindling demand for more-fuel- 


efficient diesel-powered vehicles. Jerry | 


Wanamaker of Coachmen Industries 
| says that less than one percent of his 
company's motor homes have diesel 
power. "We don't buy a diesel chassis 
anymore until we get an order," Wana- 
| maker says. 


| Diesel drawbacks 


Dave Tarrant, RV sales manager for 
Ford, says, "The marketplace is not 
voting for fuel efficiency right now.” 
Tarrant explains that the consumer 
“doesn’t feel justified in purchasing 
more-fuel-efficient diesel engines now.” 
Economics seems to be the reason, 
Tarrant says. An RV manufacturer 
spends $2,000 more for a chassis with 
a diesel engine. By the time the fin- 
ished motor home reaches the retail 
| buyer, that diesel engine costs $4,000 
more than a gasoline engine. À die- 
sel gets up to 50 percent more mpg, 
says Tarrant, but "it would take 15 to 
20 years for the diesel to pay for it- 
self in fuel economy for the motor- 
home owner.’ That's more than double 
the average period of ownership, he 
says. Áverage use of a motor home is 
about 5,000 miles per year. 

With diesels fading as an answer to 
improved fuel economy for motor 
| homes, the importance of aerodynamic 
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styling is growing. "Aerodynamics is 
the easiest way to improve RV fuel 
efficiency," Tarrant claims. 
According to Elden Smith, vice-pres- 
ident of Fleetwood Enterprises RV 
division, the country's biggest camp- 
ing-vehicle manufacturer, his company 
is striving to improve the aerodynamic 


| styling of its motor homes, "although 
fuel efficiency 18 not high in the minds | 


of people buying now." 

Perhaps the most dramatic success 
Fleetwood has achieved in improving 
RV fuel efficiency has been with its 


| Pace Arrow Eleganza and Southwind 


Eagle 1 models. With new curved side 
walls, an aerodynamic front-end de- 
sign, and diesel engines, these vehi- 


| cles get 14 mpg, Smith claims. That's | 
| about 50 percent better than with | 
| gasoline engines. In addition, the 


Fleetwood executive says that trailer 
designs with more-sloped front ends 
have helped to improve fuel efficiency. 


Smoother roofs 
One big obstacle to better RV aero- 


dynamics until now has been the | 
negative effect of roof racks and top- | 


mounted air conditioners and vents on 
efficient airflow when the big vehicles 
are on the highway. 

Two new air-conditioning systems 
introduced in Louisville promise to re- 
move this obstacle. The systems from 
Dometic and Duo-Therm are called 
split systems. Although there are sig- 
nificant differences in the two designs, 
both the Dometic and Duo-Therm 
units are similar in that the compres- 
sor is mounted under the body, and 
cool air is ducted up into the coach. 


This gets the air conditioner off the | 


top of the coach and makes for a 
smooth roof line. 


State-of-the-art motor home? 


Not many RV makers are using these 
A/C systems because of doubt that 
compressors can function properly 


below a motor home, where lots of | 


heat and dirt build up. The biggest 
motor-home builders, such as Fleet- 
wood, Coachmen, and Winnebago, 
haven't committed themselves yet. But 


| several motor homes exhibited at Lou- 


isville did feature the new systems. 
Probably the most-effective use of 


| the split-system A/C has been achieved 


by Mobile Traveler in its Astron motor 
home—one of the most advanced de- 


| signs available today. 


The Astron has a completely smooth 


| roof. The air conditioning is channeled 


through a vent that runs the entire 


| length of the interior ceiling. 


The Astron is distinguished for a 
number of other reasons, too. Unlike | 


| most motor homes today, it doesn't 


have a Chevrolet chassis. Mobile Trav- 
eler builds its own chassis, using Re- 
nault R30 front-drive components. It 
also uses the six-cylinder gasoline en- 
gine made in Europe by a Renault- 
Volvo-Peugeot partnership. 

Ron Towry, Mobile Traveler, Inc., 
president, claims the 6,200-pound 
Astron gets an astonishing 20 mpg. 
But this hasn't been verified by an in- 
dependent testing lab. 

The Astron has a unique one-piece 
front end from the B-pillar forward. 
Its made of carbon-fiber-reinforced 
plastic. The Astron shape appears to 
be highly aerodynamic. Although the | 
vehicle has not been tested in a wind 


tunnel, Towry says a one-quarter-size | . 


scale model tested in a wind tunnel 
at Ànn Arbor, Mich., got a 0.34 coeffi- 
cient of drag. That's better than many 
automobiles. The interior is very classy 
looking, as befits a motor home with a 
$105,000 price tag. 

Ав this issue went to press, 29 
Astrons had been sold. But even 
though an altimeter is part of the 
motor home's instrumentation, a num- 
ber of competitors at the RV show ex- 
pressed skepticism about whether the 
Astron would fly in today's market. 


More newcomers 


One of the more interesting develop- 
ments in 1983 was the sharp increase 
in first-time RV buyers. This was dra- | 
matically demonstrated by the sky- | 
rocketing sales of mini motor homes. | 
Unlike standard motor homes, which 
are built on straight rail chassis de- 
rived from truck or bus designs, minis 
are built on cutaway van chassis. 

In 1983, mini-motor-home sales al- 
most matched those of conventional 
motor homes, and they are expected 
to maintain that pace in '84. 

The resurgence of minis has also 
brought Ford back as a significant 
company in the RV field. Ford doesnt 
build standard motor-home chassis 
(although it's planning to reenter the 
market in 1984), so its chassis sales 
slumped during the seasons when mini | 
motor homes were a glut on the RV 
scene. Ford now virtually splits ins 
market with Chevrolet, Es | 
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VANTAGE 
: THE TASTE OF SUCCESS. 


©1983 R.J. Reynolds Tobacco Co. 


Great laste™ 
with Low Tar. ™ 
That’s Success! 


Detroit Report 


By JIM DUNNE 


Caddy chop-top 


Cadillac, Buick, and Oldsmobile have 
the green light from GM management 
to build their own high-priced sports 
coupes. How high-priced? Insiders look 
for these new models to sell in the 
$35,000 range, and the sky is the limit 
on luxury materials and convenience 
equipment. That means price levels 
like those of Mercedes-Benz, Jaguar, 
and BMW. 

Reports from inside Cadillac indi- 


| cate that there will also be a convert- 


ible version of its car. This model will 
probably be designated the V-body (top 
photo). Its basic chassis will be a vari- 
ation on the E-body Eldorado. A pro- 
totype of the convertible is already 
rolling on GM’s test track. It looks 
much like the GM N-cars, but the 
wheelbase is shorter, at 96 inches, and 
the overall length is an exceptionally 
small 165 inches. Obviously, the rear 
seat is doll-sized and would accommo- 
date only the smallest fry—that's if 


| any space is provided there at all. Cad- 
| illac may equip the car with its 251- 


cu.-in. V8, but a more likely power 
plant is a turbocharged V6. Introduc- 


tion is targeted for the fall of 1986. 
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E-body coupes 


Meanwhile, Cadillac, Buick, and Olds 
will be getting ready for the fall 1985 
introduction of the E-body replace- 
ments for Eldorado, Riviera, and Tor- 
onado. Prototypes of these cars show 
that the traditional body proportions 
will be maintained, with the front-end 
styling being dominated by a long 
hood line, and the rear by a seemingly 
foreshortened trunk. Major styling dif- 
ferences between the three lines will 
be seen in the sail panels. Eldorado 
will continue to have a wide C-pillar. 
Riviera and Toronado will have a nar- 
row pillar and large rear side win- 
dows. The C-pillar on the Toronado 
(bottom photo) will curve forward at 
the bottom; the Riviera's will drop 
straight down to form a sharp angle 
with the belt line. 

These new cars will be significantly 
smaller than the models they replace. 
For instance, the Eldorado coupe's 
wheelbase will shrink from 114 inches 


to 104. The overall length will also | 


be trimmed, from 204.5 to 174 inches. 
Much of the J-car suspension and 
drive-line pieces will show up in these 


| models. 


Mexican-Japanese Capri 


Ford hopes to build the 1987 replace- 
ment for the Capri at an assembly 
plant in Mexico, using a front-drive 
engine and transaxle from Japan's 
Mazda. The tremendous cost advan- 
tage in using Mexican labor is the rea- 


son behind the decision. Ford is also | 


attracted by the development costs 


saved by using a drive train already | 
built in Japan. It would be the same | 
| drive train that Mazda uses in its 
| highly successful 626 sports sedans. 


However, the cooperation of Japan, 


| Mexico, and the U.S. is necessary be- 


fore Ford can go south of the border. 
While Capri becomes four-cylinder 
front-drive, Mustang will continue as 
an updated version of the present rear- 
drive. It will be built in the US. on a 
completely different chassis. 


Engine crunch 


Sales are so brisk at American Mo- 
tors that the company may soon find 
itself short of its new 2.5-liter (153- 
cu.-in.) four-cylinder engine. The 
crunch will come in 1985, at which 
time the new Jeep CJ and a pickup 
version of the Cherokee will come on 
the market. Base engine for these two 
will be the same 2.5-liter that the com- 


| pany uses in the Cherokee and Wag- 


oneer. The engine, new this year, is 
built on a line at AMC in Wisconsin. 
Product planners figure that the line 
capacity will be strained just keeping 
up with expected sales of AMC's pres- 
ent four-wheel-drive vehicles. If de- 
mand for the new CJ gets too strong, 
the company will run out of four-cyl- 


inders. The only alternative will be | 


to offer the GM V6 in its place. 


Big-car reprieve 


} 


Big rear-drive cars might not disap- | 


pear from roads as quickly as some 
experts have predicted. General Mo- 
tors will continue production of the big 
Cadillac this year and perhaps for 
another year or two. Chevrolet has 
dropped plans to make the Camaro a 
front-drive. Ford will also keep its big- 
car production lines rolling. Rear-drive 
types will sell side by side with front- 
drive types indefinitely. Why the flip- 
flop in production plans? The public 
has adjusted to higher fuel prices that 
have leveled off. Also, many folks like 


(Е 


the oldef, sturdier, more-quiet-riding | 


cars and won't give up the extra space 
| that the large models offer. GM and 


Ford aren't about to turn their backs 
on that kind of loyalty. Besides, big 
cars are big profit makers. ts) 
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If the fi 


sh were always biting 


close to shore you probably 
wouldnt need a Mariner 


Outboard: 


But fishing isn't that easy. 


Which is why Mariner makes out- 


boards that can take you wher- 
ever you need to go. 


Mariners are designed to start 
easily and run faithfully without 


need of complicated tune-ups 


or seriou. 


‘service. 


For example, most of our 
motors feature a trouble-free CD 
ignition system for quick starts 
and less fouling of plugs. 

And to improve fuel efficiency 
without sacrificing performance 
our engineers combined fixed- 
jet carburetion with a fuel econ- 
omy linkage system. So your 
Mariner will run as efficiently at 
idle as it does at cruising speed. 

The result is an outboard that 


[ERE ‘Bic ONES ARE BITING 
D BACK TO TELL ABOUT ÍT. 


does something better "m just 
take you where the fish are biting. 
It also gels you back. ` 

Fora catalog of Mariner 
Outboarc $ from 2 to 200 horse- 
power, e Mariner, Dept. 84, 
1939 F Pion eer Road, F ond du Lac, 


SEARS ANNOUNCES 
HEAVY-DUTY SAVINGS FOR YOUR. 
LAWN AND GARDEN. 


SAVE $400 


THIS SEARS CRAFTSMAN” 

GARDEN TRACTOR IS 

NOW ONLY *1699.99. | a 
This tough 18-HP tractor « сеет t į 


does itall! Its six speed trans- 
axle lets you pick the right 
power and speed for the job. 
And it hooks up to our full 

line of sleeve hitch attach- 
ments—so you can do every- 
thing from plowing to mowing 
to snow blowing. 


SAVE $100 


THIS SEARS CRAFTSMAN 
3V5-HP REAR-TINE TILLER 
IS NOW ONLY $499.99. 

It’s the lightweight tiller with у 
the heavy-duty power. The secret NUSS 
is in its efficient chain driven UM A 
Counter Rotating Tines. And with 
its self-propelled wheels, handle- 
mounted controls, and eight- 
position depth stake, you get 
easy handling in most soil 
conditions. 
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ON SALE MARCH 1-24, 1984. 
Mower attachment not included with tractor. 

Prices and dates apply only to the continental United States except Alaska. 
Available in most Sears retail stores. 
© Sears, Roebuck and Co. 1984 


When you buy Sears Tractor or Til- | 
ler Attachments. 

15% off regular price of any Sears | 
Tractor or Tiller Attachment when you | 


bring this coupon to a Sears retail store (this 
offer is also available through the Sears 
Catalog). 

Hurry! Offer ends March 24, 1984. 
Only one coupon valid per purchase. Cash 
value 1/20¢. 
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Alternate-Energy Answers 


By JAN Е KREIDER 


Jan F. Kreider is a consulting engineer specializing in the design and economic 
analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology and a lecturer at the University of Colorado. 


DIY condensing furnace 
Last February, I installed a homemade 


flue-gas heat-recovery unit on my fur- | 


nace. Each day during a mild winter, 
about 2v? gallons of condensate col- 
lect from my furnace. I am wonder- 
ing how many Btu I am gaining from 
| my condensed flue gas. 

Curtis Turner, Rockford, Ill. 


You are recovering energy in two forms: | 


"sensible" heat associated with the drop 
| in flue-gas temperature from more than 


400 to less than 200 degrees F, and | 


"latent" heat released as water vapor 
in the gas changes phase to a liquid. 
Between these two forms of energy 
recovery, about 8,500 Btu are conserved 
for every gallon of water condensed 
from your furnace. If you condense 2.5 
gallons a day for a month, you'll have 


saved 0.65 million Btu. For natural gas | 


costing 50 cents per cubic foot, that 
amounts to a saving of about $5 a 
month—providing that the recovered 
heat is put to a useful purpose. 


Raise the roof 


The composite roof in the house I am | | 


building will be made up as follows: 
two-inch tongue-and-groove, vapor bar- 
rier, 51-inch Styrofoam, Ve-inch ply- 
wood, then cedar shakes. Recently, I 
read that there should be an air space 
between the foam and sheathing. Why 
is that necessary if I already have a 
vapor barrier? 

Donald Johnson, Monticello, Ind. 


Use the air gap. It allows air to carry 
away any moisture passing the insuia- 
tion via vapor-barrier holes, tears, or 
seams. More important, it allows the 
roof to be at outside-air temperature, 
which prevents formation of ice dams 
| in winter. 


| Cord-to-ton conversion 


I burned three cords of wood in my | 


stove last year. Now I want to burn 
coal. Assuming that the outdoor tem- 
perature is constant from winter to 
winter, how much coal will I burn? 
Keith Henry, Carlisle, Pa. 


The wood available in your area, if dry, 
| produces about 25 to 27 million Btu 


per cord. If burned in an airtight stove, 
| half of that energy is ultimately deliv- 


ered to the space to be heated, so your 
three cords represent an annual net en- 


coal is burned with similar efficiency, 
you will need about four tons of it to 
deliver as much heat. That quantity 
of coal will fill the volume of only about 
one cord of wood, however, because coal 
has higher energy content. You may 
also have clinker and dirt problems 
with coal, but these need not be major. 


Plan B- 


What's the best way to pipe a parallel- 
connected, saw-toothed solar-collector | 
array? 

Raymond Whelan, Massapequa, N.Y. 


Use the piping approach labeled “B” 
in the drawing, using lines one or two 
sizes larger than usual to connect the 
collectors. This “reverse return” yields 
approximately equal flow in all collec- 
tors. Arrangement A will cause fluid 
to short-circuit through the first two 
collectors, starving the others. The 
problem becomes more serious as more 
collectors are added in parallel. 


Help for owner-builders 


| I am planning to build a superinsu- 


lated home with an all-weather wood 
foundation. I would like to do most of 
the work myself, but I need more- 
detailed information about this type 
of construction. Can you help me? 
Stanley Budde, Bartelso, Ill. 


William Shurcliff s book Superinsu- 
lated Houses is an excellent source on 
that construction method. These very 
tight houses require the use of an air- 
to-air heat exchanger for a fresh-air 
supply. Shurcliff has written a book on 
that subject as well. Both are available 


from Brick House Publishing Co. (1 
Church Hill, Harrisville, N.H. 03450). | 


Getting started 


Is it practical for people to build their 
own solar hot-water systems? Could 
you recommend a book to help novice 


| builders? 


Louis Conte, Granada Hills, Calif. 


| Аз many contributors to the "Adven- | 
ergy use of about 40 million Btu. If | 


tures in Alternate Energy" series have 
demonstrated over the years, the an- 
swer is yes. А collection of these ad- 
ventures, The Popular Science Book of 
Home Alternate-Energy Projects by 
Ernest V. Heyn and Daniel Ruby ( Res- 


| ton Publishing Co., 11480 Sunset Hills | 


Rd., Reston, Va. 22090; $24.95), sug- | 
gests a wide variety of designs. А good 
basic book is Build Your Own Solar 
Water Heater by the Solar Conserva- 
tion Foundation, Inc. (935 Orange Ave., 
Winter Park, Fla. 32789; $4). 


Cold slab 


Half of my split-level house sits over 
a basement and half over a six-inch 
concrete slab. Despite my best efforts 
to cover the exposed side of the slab 
with earth and leaves, it dissipates a 
significant amount of heat to the open 


| air. What kind of insulation should I | 


use to insulate the edge of the slab? 
Paul G. Martin, Annandale, Va. 


The standard insulation for this is 


| extruded-polystyrene-foam boards. 


The trade name for one such product 


| is Styrofoam, type MS. It is blue. 


More on hot-water heat pumps 


Use of an interior-type heat-pump water 
heater does not always result in a sig- 
nificant increase in space-heating bills | 


[“Alternate-Energy Answers," July '83], | 
| according to a study by Pennsylvania 
| Power and Light. PPL's manager of 
| research, P. L. Roberts, points out that | 
| а heat-pump water heater located in 


an unheated basement along with a 
furnace, dryer, or other equipment can 
use waste heat from those machines as 


| input. Of course, in summer, adequate 


heat is available without operation of 


| the furnace. Also, homeowners can save 


on basement dehumidification because 
the heat-pump water heater will re- 


| move sufficient moisture in most cases. 


Got a question on an alternate energy such as solar, wind, 
water, or wood? Wondering about energy-conservation tech- 
niques for home heating or cooling? Every other month, al- | 
ternating with "Adventures in Alternate Energy,” Jan Kreider 
answers selected questions from readers. Send yours to En- 
ergy Questions, POPULAR Science, 380 Madison Ave., New 
York, N.Y. 10017. Queries cannot be answered by mail. 
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Performance challenge: Uso 


fur bocharge rs Total cars tested to date. 658 
vs.aV8 | 


© Performance is back. Not 
only are there new perfor- 
mance models, but older de- 
signs are being modified for 
quicker steering, surer hand- 
ling, and greater engine out- 
put. PS tested turbocharged 
versions of the four-cylinder 
Ford Thunderbird and V6 
Buick Regal against a high- 
output-V8 Chevrolet Monte 
Carlo SS to examine the ben- 
efits and compromises of two 
approaches to high-perfor- 
mance driving excitement. | 
By JIM DUNNE 


and JACK KEEBLER 
Photos by Greg Sharko 


| 

| 
nce the kings of the street, 
muscle coupes were nearly 
dealt a death blow by the 

| 


high cost of fuel in the early 
1970s. Gasoline prices went up, fuel- 
economy laws came on, and the sharp 
swing to four-cylinder engines pushed 
the 400-plus-cubic-inch-V8 sedan into 
extinction. 

But although performance vehicles 
were down, they werent quite out. If 
today's generation of these exciting 
sedans is any indication, the breed is 
making a comeback. But there are im- 
portant differences in this horsepower 
renaissance. 

We selected three versions of the 
newest performance coupes for com- 
parison this month: Ford's sleek Thun- 
derbird turbo coupe, Buick's exciting 
Regal T Type with a turbocharged V6, 
and Chevrolet's distinctively styled, 
V8-powered Monte Carlo SS. 

If you look at engine displacement 
alone, the Thunderbird is the most 
impressive of the bunch. It's impres- 

Continued 
No pretenders here: Buick Regal (top) 
leaps; Chevrolet Monte Carlo (center) 
sails gracefully over the crest; Ford 
Thunderbird bounces back to earth. 
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From the engineering experts at 
` Jeep. this is the newest advance in 
Jeep 4-wheel drive technology. 


The all-new Cherokee is leaner 


..to give you the highest gas mile- 
age ever in a Jeep. Mileage that 
beats Bronco П and $-10 Blazer? 

And Cberokee is meaner.. 

You get more ground clearance 
than S-10 Blazer and Bronco II. 
And more horsepower-per-pound 
than S-10 Blazer, too. This is Jeep 
ruggedness. Jeep power. Jeep 
agility. 

Cherokee is built in a different 
way than its competitors. Jeep's 
Uni-frame Construction is a weld- 
ing of the frame to the body shell 


Wheelbase Length (In.) 
Ground Clearance (in.) 
2-Dr and 4-Dr Availability 


Cargo Room (Ft*) 


EC Cose Е 
eei 
Selec-Trac 2WD/4WD Available 


wry 
Es 


ALL-NEW 
CHEROKEE +X4 


CHEROKEE 


to create one solid 
rugged unit. 


Front Suspension com- 
bines a solid front axle 
with four locating arms 
and coil springs to give 
you a remarkable com- 
bination of ruggedness 
off-road and smooth- 
ness on-road. 

There's more inside. 
too. Like shift-on-the-fly 
between 2- and 4-wheel drive. And 
seating for 5. not 4 like the com- 


petition. You get more cargo room. 


Plus. onlv Jeep gives vou a choice 
of 2-door and 4-door availability. 


8-10 BLAZER. 


100.5 
6.6 
МО 
67.2 
$ 

NO 
NO 
1000 
NO 


WHEN IT COMES TO 4- WHEEL DRIVE... ONE WORI 


24/338 
And our Quadra-Link FOYT 
25/33% 
BRONCO Il 


20% EPA EST "u 305^ EST 


Jeep is a registered trademark of Jeep Corporation 


| "Use EPA EST MPG for comparison. Your mi may vary with speed. weather, 
| trip length, Actual highway and CA figures € j à 


The all-new leaner. meaner 
Cherokee is at vour Jeep dealer's 
now. Helping to make up what is 
the world’s largest selection in 
4-wheel drive. 


: M es А 
4 Б 
mi 
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Turbochargers vs. a V8 


sive because the engine displaces only 
2.3 liters [140 cu. in.] yet produces 
145 horsepower. That's more than one 
horsepower per cubic inch. Thunder- 
bird is a tad slower than the others 
in the zero-to-60-mph run; the low-end 
torque of the larger engines seems to 
get them off the line quicker. But once 


the T-bird is underway and high en- 
gine revs can be maintained, it be- 


comes a match for its competitors. 


During our acceleration runs, we 
found that the T-bird must be revved 
above 3,000 rpm to get the wheels 
spinning slightly for a proper takeoff; 
otherwise the engine gets bogged down 


Performance comparison with selected models 


Accelera- 

Mpg (city tion 0-60 

driving) mph (sec.) 
1983 Ford Thunderbird V8 17 12.0 
1983 Buick Regal V6 turbo 18 10.9 
1980 Chevy Monte Carlo V6 turbo 18 12.7 


Monté Carlo (above) smokes straight 
and true to a 162-foot cold stop and a 
165-foot hot stop. Regal (bottom left) 
slides to a slightly longer 169-foot hot 
stop. Large, sticky P215/ 65R15 tires 


Brakes Maneuver- 
60-0 Handling ability Noise @ 60 
(hot) (ft.) (mph) (mph) mph (dBA) 
180 61.7 30.1 64 
174 60.8 2B.1 72 
2B.6 65 


128 60.0 


helped both post these respectable 
distances. Ford Thunderbird (bottom 
right) wagged its tail for 162 feet cold but 
provided an unsatisfactory, extra-long 
stop of 250 feet with hot pads and shoes. 


and lugs to a near-stall. Also, Ford has 
not completely solved the vibration 
problems that make you aware there's 
only a four-cylinder under the hood. 

Buick's V6 18 one of the most re- 
fined turbo engines anywhere. Like 
the Thunderbird turbo, there's virtu- 
ally no lag between the time you step 
on the accelerator and the time the 
turbo delivers its power boost. Buick 
has made the 231-cu.-in. V6 its pri- 
mary engine; in fact, the V6 has be- 
come one of General Motors' true 
workhorses, used by all divisions ex- 
cept Cadillac. The offset crankshaft 


throws make it smooth-running, and 


the turbo gives it the power of a 
big V8. 
Careful turbo sizing has fattened 


the V6's power curve at critical lower 


engine speeds. Port fuel injection also 
helps the 1984 Regal T Type run more 
than half a second faster in zero-to- 
60-mph acceleration than the 1983 
model. It's fast, yet you would never 
expect the power from the civilized 
way it hums along in ordinary driving. 

Chevrolets Monte Carlo SS is the 
quickest of the three cars, as you 
might expect from its 305-cu.-in. V8. 
Its zero-to-60 time of just over 10.2 sec- 
onds is deep in sports-car territory. 
There are important differences be- 
tween this engine and the 305 V8s 
we've tested in the past. This power 
plant enjoys freer breathing thanks 
to a big four-barrel Rochester carbu- 
retor, a special aluminum manifold, a 
high-performance camshaft, and a 
less-restrictive exhaust system. This 
package is Chevy's response to the 
sophisticated and complicated small- 
displacement, fuel-injection, and tur- 
bocharging setups. 


Ford Thunderbird turbo coupe 


There's more to this car than just 
the amazing four-cylinder turbo en- 
gine. There are four-wheel disc brakes 
and a rear-suspension system that 
uses four shock absorbers, two set in 
the normal position and two set hori- 
zontally. Although Ford experts won't: 
say exactly what the extra shocks do, 
one thing was evident during our ас-, 
celeration runs: The rear axle showed 
no tendency to wind up and cause 
wheel hop like those of some high- 
powered Ford models we've tested in 
the past. Also, for the first time in 
more than 17 years of testing at 
Bridgehampton Race Circuit, a Thun- 
derbird earned a top rating for high- 
speed handling. 

Unfortunately, the four-wheel disc 
brakes were less impressive. The car. 
took an unusually long 250 feet to stop 
from 60 mph after our standard cycle 
of 10 warm-up stops. Actually, the ex- 

Continued 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Turbochargers vs. a V8 
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cessive distance wasn't due to a lack 
of grabbing power: It had to do with 
the difficulty in properly modulating 
the brake-pedal action. In our tests, 
the pedal is squeezed to the point just 
before the brakes lock up. That way, 
directional control is maintained and 
maximum stopping power is still pro- 
vided. Because of the pedal's long 
response time, however, we found it 
difficult to properly modulate the 
amount of stopping power. 

The engineering excess of the four- 
wheel-disc system is matched by 
special bucket seats for driver and pas- 
senger. These have multiple adjust- 
ments, including an inflatable lumbar 
pillow and an extendable thigh sup- 
port. The latter caused us trouble: The 
added cushion restricts leg movement, 
making it difficult to operate the ped- 
als or reach the seat-release lever. 

Thunderbird's simple instrument 
panel is well planned. The speedome- 
ter and tachometer, located directly in 
front of the driver, are easy to read. 
There's also plenty of stretch-out room 
for driver and passenger. But in back, 


Ford Thunderbird's aluminum-alloy 
wheel is laid aside to reveal the un- 
usual vertical-horizontal shock setup. 
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Thunderbird's taut suspension and large-diameter sway 
bars minimized body roll and provided precise handling. 


Thunderbird accommodates only two 
passengers; the Buick and Chevy seat 
three passengers in the rear. 


Buick Regal T Type 


T Type models are Buick's showcase 
cars, and we think Regal is the star. 
With port fuel injection, a refined V6, 
turbocharging, and an overdrive auto- 
matic transmission, the drive train is 
one of the most advanced at GM. 

Buick has performed some amazing 
changes in the turbo engine since it 
was first introduced to U.S. buyers in 
1978. Gone is the preignition knock 
that bedeviled the first turbos. Thanks 
to the new engine computer's knock 
sensors, you can accelerate all day 
with nary a ping. Апа the turbo boost 
can be felt much earlier in the power 
curve—just above 1,000 rpm. Coming 
on at that engine speed, the turbo- 
charger gives the V6 the same kind 
of low-end-torque characteristics that 
a V8 would provide. 

Buick introduced the passenger- 
compartment layout in 1978. It's 
roomy enough for five and offers good 
vision for the driver. The ride is an 
excellent blend of smoothness and 
pavement-hugging control. In fact, 
compared with the Monte Carlo and 
Thunderbird, the Regal's ride is al- 
most cushy. 


Chevrolet Monte Carlo SS 


Chevrolet went a different route to 
assemble its updated muscle car. The 
formula is time-proved: a specially 
tuned, small-block V8; the F41 sus- 
pension package; and a modified, 
quick-shifting three-speed automatic. 
If these goodies and the NASCAR- 
style front fascia aren't enough to con- 
vince sidewalk spectators, there's the 
low rumble of the dual free-flow ex- 
haust pipes. Although pleasant to hear 
for short intervals, a glance at our 
noise-test results reveals that Monte 


Monte Carlo SS blasted through the handling grid with the 
highest speed ever recorded during PS car testing. 


PS ratings— 
test report in a nutshell 


The ratings are based on test results and 

measurements. Results should be read with 

the understanding that they reflect tests only 

on our sample cars. An excellent rating is 

5 points; very good, 4; good, 3; fair, 2; poor, 
| 1; very poor, O. 


Buick Regal 
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Ford 
55 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 


"Authors. opinion 
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Carlo has a significantly louder ex- 
haust system than Regal or Thunder- 
bird. At 60 mph, the interior-noise 
level is at least five decibels higher 
than the competition's. 

The beauty of the Monte Carlo's V8 
power shows up at all driving speeds. 
From a standing start to highway- 
passing situations, it manages to de- 
velop at least as much power as the 
smaller turbocharged engines without 
the complicated electronics or high- 
speed spinning parts. | 

We found the Monte Carlo's interior 
to be equally uncomplicated but com- 
fortable. Inside, passenger space is 
equal to that in the Regal. That's not 
surprising because both cars use the 
same GM body shell. 

The bench seat in our test model 
was the one part of the interior that 
fell short. Although great for the oc- 
casional extra passenger, it was inca- 
pable of holding us in place during 
sharp turns. Considering the extraor- 

! Continued 
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Tone Talking Memory Dialer 


Just hold the new Dial-It™ automatic dialer up to the mouthpiece of your telephone, and you 
can dial 100 phone numbers and save money and time by using MCI, SPRINT and more. 


It's a dialer. It fits in your shirt pocket 
and it automatically dials phone num- 
bers for you. Just hold it up to your 
phone, and you'll dial numbers at home, 
at the office or on the road. 

Now you can use SPRINT and MCI with- 
out having to dial and memorize com- 
plicated numbers. And, speaking of mem- 
orizing, this dialer will memorize 100 
numbers, each up to 32 digits long. 

SUPER SMART 

It's also an alarm, a stopwatch and a 
calculator, but it's the automatic dialing 
breakthrough that makes Dial-It" unique. 

It's only about the size of a credit card, 
but it's got more power than most desk 
size dialers. And, here's how it works. 

To store a number in memory, just push 
‘store’, pick a storage number, and dial 
the number on the keypad. You'll see the 
number on the extra large LCD display 
for error-free entry. 

If the number is correct, just push 
store again and the number is per- 
manently stored. And speaking of per- 
manent, the batteries last a year and can 
be changed without losing the memory. 

Here's a really neat feature. If you use 
MCI or SPRINT, you only have to key in 
your code number once. Then each time 
you want to store a number with your 
MCI or SPRINT code in front of it, you 
simply push the special code button. 

Now you won't have to redial long com- 
plicated codes to store each new num- 
ber in memory. Plus, you can dial a long 
distance number that's not in memory by 
using this button to give your codes first. 
Then use the Dial-It" to dial the number. 

If you require a pause to get an out- 
side line or to wait for a computer, just 
push a button. If your phone company 
can't accept high speed tones, push 
'slow' and the Dial-It" will slow down. 

If you reach a busy number, no prob- 
lem. Just push last number redial. 

If your Phone Company can't accept 


tones atall (most do even if you still have 
a dial phone), then you can only use the 
Dial-It" if you use MCI or SPRINT. So, 
now you can save big, even if you don't 
already have Touch Tone® service. 

KEEP PRIVATE NUMBERS PRIVATE 

You won't have to worry about forget- 
ting your SPRINT or MCI codes once 
you've stored them in the Dial-It". 

And, nobody can get at your secret 
codes, because it won't display them. 
So, even if you lend it to a friend, your 
codes are safe from prying eyes. 

And, if you lose it, all your numbers 
are protected as well. You program in 
your own security code using your birth- 
day or other special number. Without 
your code, Dial-It" won't work at all. 

EASY TO USE 

Now your little black book can go 
where you go. You can dial in True Tone 
from home, from the office, from a hotel 
room or a pay phone. You won't have to 
remember phone numbers ever again. 

Just flip open its cover as shown above, 
touch 2 buttons and put the Dial-It" 
against the mouthpiece of your phone: 


Hiss phon s eye view of the Dial- it". gras True 
Tone to the phone company through your phone’ s mouth- 
piece. You can use it to dial manually or you can automati- 
cally dial 100 of your most important phone numbers. 

You'll be amazed at the speed and 
ease of this shirt pocket dialer. In addi- 
tion to MCI and SPRINT, it works for 
credit card calls and phone banking. 

The Dial-It" comes with a pressure sen- 
sitive index label that fits in its case for 
your 20 most frequently called numbers. 
Plus, the Dial-It" and a master directory 
fit in its protective leatherette case. 

Its made by Dictograph, a company 
that's been a pioneer in dialing equip- 


ment. It's backed by a limited warranty. 
AND, LOTS MORE TOO 

It's just you and your Dial-It". Don't 
worry about morning wake up calls be- 
cause there's a 24 hour alarm. 

Don't worry about exorbitant phone 
bills because there's a built-in stop- 
watch to keep track of your calls. 

And, don't worry about dialing wrong 
numbers because it never pushes the 
wrong button. 

Now, all your phone work becomes 
easy. You can concentrate on the con- 
versation, not the mechanics of dialing. 

And, you can use the full featured 
calculator to add up just how much you 
save in time and aggravation with this 
revolutionary shirt pocket dialer. 

TRY THE DIAL-IT" 
| RISK FREE 
Dial some numbers automatically. See 
how fast and easy it is. Whether you dial 
across town, across the country or around 
the world, you'll have 100 memories, 
each with 32 digits, to make life easier. . 

Slip the Dial-It" in your pocket for a 
risk free test. If you're not 10096 satis- 
fied, simply return it in its original box 
within ЗО days for a courteous refund. 

To order Dictograph's revolutionary 
new Dial-It" 100 number dialer risk free 
with your credit card, call toll free or 
send your checkfor, and look atthis, just 
$59 plus $3 for postage and handling. 
Order No. 9728. CA res add 696 tax. 

Forget phone drudgery. Now, just one 
dialer does it all. Now your dialer, not 
just your phone book, goes where you go. 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., М. Hollywood СА 91605 
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Turbochargers vs. a V8 


dinary cornering ability of this sedan, 
bucket seats are a necessity. 
Our picks 


It should be easy to choose from three 
power trains that are so distinctly dif- 
ferent, but each vehicle has outstand- 


| Test results, dimensions, and specs 


Ford Thunderbird Buick Regal Chevrolet 
ing features that appeal to me. Pinned | feto coupe — Ттр Monte Carlo SS 
down, Га take the Buick T Type.—J d. | IM RS 

The simplicity of Monte Carlo's per- 0—60 mph | 10.25 
! luti nd t ti ke | Brake test (cool) 60—0 mph 
formance solution a op ratings та | Stopping Distance M) al ONSE Ou 
1 ] J. K |" El al pressure КА Haaren E IE Deal 5 
it ту pick.—J. К. MS! | Brake test (hot) 60-0 mph 


Stopping distance (f. 

Pedal pressure (Ibs.) |... esos 
Interior noise (a 60 mph (аВА)............................ 
Handling test (mph)... нн 
Maneuverability test (mph)... 


EPA FUEL MILEAGE Е (mpg) 


PS FUEL-MILEAGE TESTS 


(steady-state mpg) 
35 mph 


"LAO Aere) 


TEST CONDITIONS Ambient temperature, 81°F; relative humidity, 68 percent; barometric pressure, 31.1 inches Hg 
* Due i е extremely high fuel pressures generated by these systems, we were unable to complete our regular fuel-econ- 
omy tests 


| AR NX 
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Overall width 
Track, | 


in) On uc 
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Front head room 

Front hip room 

Front leg room | 

Rear head гоог... аана 
Rear hip room .. PONERET reas 
Rear leg room TT eure con nea 
Rear knee room (min.)... 

Couple distance ................. 


SPECIFICATIONS 


ILLUSTRATIONS BY PESSEME VON SAUERS 
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PS serviceability ratings 
How easy is it to service these cars? To give 
you an approximation of how difficult it is 


fad 


for a typical person to perform various ser- 
vice operations, we examine each test 
vehicle. The numbers mean: 1, very dif- 
ficult; 2, difficult; 3, average degree of diffi- 
culty; 4, easy; 5, very easy. 


Thunderbird 
turbo coupe 
Regal 

T Type 


Checking fluid levels 


Engine type 
Displacement (cu. in./L) 
Compression ratio 
Carburetion ...... 

Net hp @ rpm 


Net torque (ft.-Ibs.) « грт.......................›........... 


Tran Smission 


Overall steering ratio ..........................›.....-........... 


In-line 4 turbo 
140/2.3 

8.0:1 

El. 

145 @ 4,600 
180 (a 3,600 
5-speed manual 
3.45:1 


Goodyear 
Eagle HR radial 
/OHR14 
Power, rack and 


V6 turbo 
231/3.8 
8.0:1 

Fl. 

200 @ 4,000 
300 @ 2,400 
4-speed auto 
3.42:1 


Goodyear 


180 & 4,800 
235 @ 3,200 
3-speed auto. 
3.42:1 


| Goodyear 

Eagle GT radial Eagle GT radial 
P215/65R15 P215/65R15 
Power, recirculating Power, recirculating 
ball 


12.7:1 
Turns, lock to lock ай meme! EM ; 3.3 
Turn diameter (ft.) ee 3B. 38.3 
Front suspension Independent, hybrid Independent, unequal Independent, unequal 
MacPherson struts, — A-arms, coil A-arms, coil 
coil springs springs springs 
Four-bar-link, Salisbury four-link, salisbury four-link, 
coil springs coil springs coil springs 


Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


in л Gi cn 
in £C in 


Rear suspension 


Checking the engine 
Spark plugs 
Distributor 

Oil filter 

Oil fill 


Front stabilizer-bar 
diameter (in.) |... 1,12 0.98 1.25 
Rear stabilizer-bar 
diameter (In.) essence 0.82 0.75 0.875 
Brakes .. (ited Power, disc-drum Power, disc-drum Power, disc-drum 
Brake swept. area (sa. i in. п). 275.6 312.7 
| Fuel tank (gal.)... E eee Sa WIRT es 
| Trunk space (cu. E RCRD en 
Liftover height (їп, bt 
Curb weight (Ibs.)... ПК 
F/R weight distribution (9%)... 
Basic price 
Price as tested 
Major options 
(over $100) 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


$12,130 
$14,488 


$11,790 


$10. 249 
$14,420) 


$12,645? 


! A/C $737, leather seats $659, power windows $193, premium sound 
$179, power locks $172, metallic paint $152, electronic AM-FM 
stereo $144, rear defogger $135, tilt wheel $105, tinted glass 

$105. ? Designer package $403, AM-FM-cassette stereo $402, 

6-way power seat $215, power windows $185, cruise control $175, 
electronic instrumentation $173, rear defogger $140, power door 
locks $125, tinted glass $110, tilt wheel $110. А/С $725, AM-FM- 
cassette stereo $298, power windows $180, speed control $170, 
power lacks $120, rear defogger $135, tilt wheel $105, tinted 

glass $105. 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Spare-tire accessibility 
Changing belts 
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It may look like an ordinary top of the line cordless phone but it’s not, because it's way over the 
FCC power limit allotted for cordless phones. It has a range up to 1500 feet. 


It's true. According to the FCC rules 
this phone is illegal. It simply has too 
much power. 

If you remember the days of CB, you'll 
remember the illegal super power boost- 
ers that let one CBer literally stamp out 
everyone near by. 

Well this phone has so much power 
that you can forget 300' or even 700'. 
Now you can roam up to 1500'. 

SUPER CLEAN SOUND 

Its loaded with all the extras. It has 
two way intercom paging. It has high/ 
low volume, secure, and enough LEDs 
displaying what it's doing to embarrass 
the space shuttle. 

It even has 10 number memory. But, 
its the sound that makes it special. 

In addition to the high power for incre- 
dible range and fidelity, it uses refined 
state of the art circuitry. The extra power 
and circuitry let this phone cut through 
noise and interference that would leave 
many other cordless phones in the dust. 

So, its got great features, great sound 
and phenomenal range. The only prob- 
lem is, it simply has too much power. 

LIMITED TIME OFFER 
LEGAL FOR YOU 

Now for the good part. You may use 
this phone at home or at your office 
legally. But, we have to stop selling the 
phone by next October. 

You see, the phone is really strictly 
illegal because of its tremendous output 
of power. But, the FCC has granted a 
‘temporary waiver to their output power 
rules for this phone, while they decide 
exactly what future rules will be. 

So, unless they change their mind and 
stop the test early, we're allowed to sell 
these phones to you. And, once you 
have one, it's yours and it's legal. 

In fact, to prove it's legal, on the bot- 
tom of each and every phone is printed, 
"the base station of this phone is а 
radio link operating within the terms of a 
waiver granted by the FCC..." with the 
FCC registration number. 


OP OF THE LINE 

From " beautiful decorator styling 
with inset leatherette to its sophis- 
ticated circuits, this phone is deluxe. 

Look at all the features. There's a real 
intercom that can be separate from your 
phone system. A switch on the front lets 
you switch any phone plugged into the 
back into an intercom link or a phone. 

So, if you answer the phone in the 
house, you can put the caller on hold, 
talkto the person with the remote hand- 
set, then transfer the call. Of course, the 
handset can receive the call directly. 


FALL. Lic шшщ) p i 1 


There are call buttons on both the 
base and handset, so either party can 
call the other. And, the incredibly sensi- 
tive handset has a range of 100' without 
extending the antenna. 

So, when you use this phone in the 
house, you won't have to worry about hit- 
ting the antenna as you walk through 
doorways or sit at your desk. 

But, when you do extend the antenna 
you'll have up to 1500 feet in any direc- 
tion, of super clean, reliable duplex tele- 
phone communication. This is the first 
phone we've tested that can even sur- 
pass wired-in phones. With its high/low 
volume, last number redial, mute and 
hold features, it's hard to beat. 

SUPER RELIABLE 

From across the room, across the street, 
or around the block, you'll have the best 
sound ever. Imagine walking your dog 
while talking on the phone. 

Think of the convenience for your wife 
of being able to talk on the phone while 
keeping track of the children in the yard 
or down the street. 

Consider the security of being only 
seconds away from the police or fire 
department. You can instantly call a doc- 
tor or anyone, anywhere. It's a superb 
personal security device. 


And, look at this. You'll have 10 num- 
ber memory from the handset. So, you 
can dial emergency numbers in a flash, 
or stop trying to remember and dial num- 
bers that you frequently call. 

NO INSTALLATION 

If you can plug in a lamp, you can 
install your new cordless phone. It uses 
universal pulse dialing that's compatible 
with both rotary and Touch Tone®. 

Simply plug its modular phone jack 
into the wall. Then plug in its AC line 
cord and start talking. 

It's made by Universal Security Instru- 
ment Co. The phone is both U.L. listed 
and, with the special waiver, it's FCC 
approved. It has a limited warranty. 

TRY THE ILLEGAL PHONE 
RISK FREE 

Go for a walk. Chances are your feet 
will give out before the range on this 
phone will. Listen to the fidelity. You'll 
be amazed that there's no cord. 

Try it risk free. If you're not 10096 
satisfied, simply return it in its original 
box within ЗО days for a refund. 

To order your Universal Security 1500' 
10 memory, Illegal Cordless Phone risk 
free with your credit card, call toll free or 
send your check for DAK's incredible 
‘limited time’ price of just $159 plus $4 
for postage and handling. Order Number 
9738. CA res add 696 sales tax. 

If you don't want the 10 memories, 
you can order the same phone for just 
$149 ($4 P&H) Order Number 9739, 
without 10 memory dialing. 

It's a risk free investment that will pay 
for itself many times in convenience, 
security and time savings. And, it's avail- 
able now, only at the whim of the FCC. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 
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Nissan's 
van hybrid 


This new mini-van is roaming the 
Southern California streets and free- 
ways without a single badge or name- 
plate to identify its manufacturer. 
With its low profile, raked windshield 
and hood, and sliding doors on each 
side, it’s attracting a lot of attention 
wherever it goes. 


and SAVE UPTO $5000n 


But it might be a while before 
Nissan's sleek little AmbiVan, also 
called the Prairie, reaches dealer 


showrooms. "With import restrictions, 
our Egg dry DIRECT top management isn't eager to bring 


Elegance, style, and precision 
crafted in flawless 3/4" oak, cherry, 
or mahogany, these classic cabinets 
will give you pride and pleasure for 
generations. 

its fun to bulld. imagine the 
satisfaction you'll feel when you 
finish this magnificent masterpiece. 
No woodworking experience or 
special tools required. All pieces are 
hand picked, cut to size, and pre- 
sanded. Compare your finished 
cabinet to models retailing up to 
$695, a savings to you up to $500. 


it into the U.S. just yet," a Nissan 
spokesman told me. 

That decision could change after a 
new quota agreement takes effect be- 


| tween the U.S. and Japan in March. 
| How? The company put 25 unmarked 


AmbiVans on the road in mid-1983 to 
sample American reaction. One of the 
cars found its way to PS. 

Built from the Nissan Stanza sub- 
compact, it's a mix of traditional van 
design with some innovative styling 
features. Viewed head-on, the front- 
drive vehicle is nearly a square 65 


Reg. inches high and wide. But with a 
ie =e j 179. wedgey front end and aerodynamically 
— Seas fitted doors and windows, it nets a re- 

» SOLID OAK spectable 0.40 drag coefficient. 
| ye Reg. Its 161-inch length sits on a 99-inch 
el) А. 189. wheelbase, which contributes to easy 
a | handling and maneuverability. Turn- 
SOLID CHERRY ing radius is a tight 16 feet. On the 
(je Reg. road, AmbiVan handles more like a 
199. car than a van, giving drivers smooth 


SOLID MAHOGANY 


All hardware and easy to follow instruc- 
tions included. Curved glass package for 
door & sides may be purchased 
separately. Mirror & glass shelves not 
included. Curio light with 10° cord and 
roll switch available. Allow 2 to 4 week 
delivery. Shipping charges UPS collect. 
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control combined with excellent vision. 
Ride comfort is also auto-like. A low 
center of gravity helps to minimize the 
body roll characteristic of most vans. 

Powered by Stanza's two-liter (122- 
cu.-in.) engine, rated at 88 horsepower, 
the little van accelerates quickly and 
possesses enough power to handle free- 
way speeds and steep hills with little 
lag. In 100 miles of driving, split 60- 
40 between freeways and city streets, 


a Southern Mobile Industries, Inc. - Dept. 49 OFFER EXPIRES B | dicen кые 11 onus wil a ue. 
и P.O. Box 360 - Bay Minette, AL 36507 August 30, 1984 M | odd ааваа pg 

B Ship— Oak Curved Curio Кіз) at 119. ea PHONE ORDERS m ar bo wo o RM 
^ Ship Cherry Curved Curio Kit(s) at 129. ea 1(205)937-2416 = s tested, Am тү. ; 

m Ship. Mahogany Curved Curio Kit(s) at 149.ea a | Passenger model. Its major difference 
B Ship Curio glass package at 29.95ea Ship— Curio light fixtures) at 14.95 ea 8 | from other mini-van models now reach- 
m Total enclosed |... (AL Residents add 4% Sales Tax) Money Back Guarantee : ing the marketplace are two wide slid- 
® PHONE ORDERS - (205)937-2416 И ин completely чаршы ш | ing doors on both sides to simplify pas- 
m We accept personal checks wn cwm d = | senger entrance ant exit. ihe payis 
ш Charge to my~Master Charge in 30 days for immediate * is 1,100 pounds, and Do d emi 7 
m — VISA Card Number Expires refund - no nonsense - no and rear seats are removeable. I 

" Nai excuses - complete refund g | Nissan decides to bring the van in, 
а 1 Á ишаа: ш | it could be available in late 1984. 
E cm - = | . Jim Schefter 
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Thunder Lizard Mis 


Earlier this year we offered a 15" BSR speaker system with the wrong tweeter at a close-out price. 
Now, here's a super improved version of the same speaker for the exact same close-out price. 


It was a mistake. Somebody goofed 
and put the wrong tweeter in 3500 of 
BSR's best 15" 3-way speaker systems. 

THUNDER LIZARDS 

BSR's salesman referred to the speak- 
ers as Thunder Lizards because the 15" 
acoustic suspension bass driver is so 


powerfully dramatic that it can literally | 


recreate the power of an earthquake or 
explosion in your living room. 
Unfortunately, without the brilliant and 
powerful exponential horn tweeter, the 
bass simply overwhelmed the highs and 
so the name Thunder Lizard was born. 
But, DAK came to the rescue. We not 
only bought all 3500 of the speakers, we 
bought the exponential horn tweeters 
that BSR had left out and let our cus- 
tomers install the correct tweeter them- 
selves. The highs and lows this system 
created were nothing short of awesome. 
BUT, THERE'S A PROBLEM 
We thought we'd have enough speakers 
for the rest of the year, but we sold over 
3300 in just our Spring Catalogs. So, we 
went back to BSR and tried to buy more 
of the speakers. But, they only sold us 
the first batch at a close-out price be- 
cause they had put in the wrong tweeters 
and didn't know what to do with them. 
BSR said that luckily they didn't make 
mistakes very often and the only other 


'problem' they had was an inventory of 


6000 too many super tweak 8" mid- 
range drivers with an exotic polypro- 
pylene cone they used for an expensive 
BSR tower system. 

LOOK NO FURTHER 

Well, to make a long story short, we 
got BSR to replace the plain paper 5" 
midrange in the Thunder Lizard Mistake 
with the new exotic 8" polypropylene 
midrange driver. And, they put the cor- 
rect tweeter in for us too. 

So, for exactly the same close-out 
price, we have 6000 speaker systems 
that produce a kaleidoscopic panorama 
of sound that is nothing sort of incred- 
ible. You're in for an earthshaking, bone 
jarring musical experience. 

The exponential horn tweeter gives 
you startling dramatic highs to 20Khz. 
You won't just hear cymbal crashes, you 
will experience them. The highs are sim- 
ply brilliant. Plus, a brilliance control 
lets you decide just how powerful you 
want the highs to be. 

The bass, all the way down to 20hz is 
reproduced with thundering accuracy by 
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the pride of the BSR line, a 15" acoustic 


suspension bass driver. The lows seem 
to have life of their own. 

You'll hear string basses emerge that 
you never knew were in your recordings. 
Just a bass drum is an experience. 

And finally, the midrange from 1000hz 
to 4000hz is flawlessly reproduced by 
the newest development in high-tech 
speakers. Instead of using paper, poly- 
propylene is used. 

Its characteristics give incredible purity 
to the entire midrange. Its much more 
accurate than a paper midrange. 

And,it's a perfect match for the drama- 
tic thundering bass and startling highs 
these speaker systems produce. There's 
a presence control that lets you adjust 
the midrange level to suit your taste. 
GREAT LOOKS AND GREAT SOUND 

The beautifully crafted wood-grain ap- 
pearance cabinet is 29" tall, 18" wide 
and 10%” deep. It comes with a beauti- 
ful removable real cloth speaker grill. 

BSR backs this system with a 2 year 
limited warranty, and speaking of protec- 
tion, the tweeter is fuse protected. The 
system can handle 180 watts peak, 90 
watts continuous and requires 15 watts. 

NEVER AGAIN? 

BSR says that this is it. When these 
6000 speakers are gone, there'll be no 
more. They say they have no more mis- 
takes and no more extra speakers. 

Well, we're delighted they make mis- 
takes. And, we know once you've heard 
these 15" three-way speaker systems 
you'll be delighted too. 

"THUNDER LIZARDS NO MORE 

RISK FREE 


Soft listening will give you a fullness and 


realism of sound not possible with con- 
ventional 10” and 12” speaker systems. 

And, wait till you (and your neighbors) 
hear the thundering realism of high vol- 
ume listening with these incredibly pure 
audiophile speaker systems. 

Normally, only the most sophisticated 
audiophile can afford the ultimate, a 15" 
3-way system. But now, due to BSR's 
errors, anyone can experience the incre- 
dible realism of a truly great speaker. 

If for any reason you're not 100% over- 
whelmed by these speaker systems, sim- 
ply return them to DAK in their original 
boxes within ЗО days for a refund. 

To order your BSR top of the line 15" 
3-way loudspeaker system with the ex- 
ponential horn tweeter and the new 8" 
polypropylene midrange already instal- 
led by BSR risk free with your credit 
card, call toll free, orsend a check notfor 
the suggested retail price of $199 for 
the system with the 5" midrange but for 
only $119 each plus $12.50 each for 
postage and handling. Order Number 
9717. CA res add 6% sales tax. 

Now, without even having to install 
your own tweeter, you'll experience dra- 
matic earthshaking musical sound that's 
so startlingly alive, itll send shivers 
through your body for years to come. 


DAK = 
INDUSTRIES INCORPORATED 

| TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


Wood-stove 


showdown 


Q A testing laboratory compared conventional wood stoves 
with catalytic stoves and catalytic add-on devices. The re- 


sults are significant for anyone who heats with wood. 


DUCT FOR OUTPUT AIR —*— z 


SHUN NNT ОШ p — 


Calorimeter room measures heat out- 


put of wood stoves. The room's instru- 


Economic analysis 
Cost per 
Margi я i 
argina replace 

Case cost ($) ($) 
Trade in existing stove 
for catalytic stove 500—900 50 
Trade in existing stove for 
improved non-catalytic stove #00 0 
Buy catalytic stove 
instead of conventional stove 200- 50 


Buy improved non-catalytic 
stove instead of 500 0 
conventional stove 


Buy catalytic add-on 


for existing stove 140-200 50 


‘Assuming that the cost of the catalytic stove is $700-$1,100 and the cost of the non-catalytic stove is $1,000: also assumes that the trade-in 
value of the existing conventional stove is $200, the cost of add-on devices is $140—$200, and the conventional stove costs $500; 
six cords per year burned in conventional stoves—wood cost, $100 per cord; average efficiencies: catalytic stove— 70 percent, improved non-catalytic 
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FLOW-MEASURING- 
DEVICE LOCATION 


i 7 TEMPERATURE-MEASURING- 
ARRAY LOCATION 


mentation is so sensitive it can detect 
the heat of a person entering the room. 


es per yr. Payback time 


chimney for incremental 
cleaning decl investment in n ти 

($) year ($) неп ($ 

50 206 24-44 

50 116 48 

90 206 l-29 

30 116 3 

50 124 1-1.6 


"assumptions: 


stove— 57 percent, catalytic add-ons— 58 percent, conventional stove — 46 percent; interest and inflation not included 
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By E. F. LINDSLEY 


f you're serious about wood heat, 

you've undoubtedly seen the claims 

and counterclaims about new wood 

stoves. Some catalytic stoves (and 
aftermarket add-on catalytic units), 
billed as high-tech devices, sound too 
good to be true. In an effort to sepa- 
rate the truth from exaggeration, the 
New York State Energy Research 
and Development Authority recently 
funded a series of tests, conducted by 
Shelton Energy Research, an indepen- 
dent testing firm. 

The results are fascinating if not 
surprising. The 13-page report, titled 
"Advanced Woodburning Technology 
Evaluation," can only be summarized 
here. The tables tell much of the story, 
but the qualifications and descriptions 
in the text enliven the subject and give 
insights that bare numbers can't. 

The tests measured: 

e Efficiency (thepercentage of chem- 
ical energy that becomes heat). 

€ Creosote accumulation. 

€ Air pollution. 

Two fairly ordinary stoves were used 
to establish a basis for comparison. 
One was an airtight model, the other 
an open Franklin type. Two catalytic 
stoves, the American Eagle and the 
Hearthcat, were tested along with 
three catalytic add-ons—the Intensi- 
fire, Smoke Consumer, and Nu-Tec. In 
addition, the tests included a non- 
catalytic stove, the Jøtul 201, and a 
barometric draft control. 

The tests were conducted in a calo- 
rimeter room, essentially an insulated 
room representing a typical area in a 
home. Instruments measured airflow, 
exhaust-gas temperature and compo- 
sition, and temperatures at a number 
of different locations. 

Each test lasted eight to 14 hours, 
in some cases using as much as six 
loads of split red oak with a 15- to 
20-percent moisture content. Shelton 
ran two tests, one with a medium-to- 
high fire and the other with a low-to- 
medium fire. 

Although the report points out that 
there are many factors that might 
cause your stove to vary from the test 
results (e.g., humidity, type of wood, 
and size of chimney and vent pipe, not 
to mention how you operate your stove), 
the results certainly are good guide- 
lines. Shelton suggests that even if a 
stove tested five percent higher or 
lower than another, the practical dif- 
ference may not be significant. 

What the results do show is that 
some modern stoves can be spectacu- 
larly better than the stoves used for 
comparison. The open stove tested 35- 
to 40-percent efficient; the closed, 45- 

Continued 


> = ê т- e : ча, \ ү] — ә 
+a Ste ae = = к! 
| 4 ~~ ү 

сугар» di 


t is ^7 
1 ll ж "чу ыен, 
Фр: 
t — =e 
LP 
> 4 


TT ee 


Er 
peat 


Medical Discoverv 


Researchers discover that blood pressure 
monitor both reads and reduces blood pressure. 


It's a medical phenomenon. But, if true, that 
device shown may be the secret weapon to 
help people reduce their blood pressure the 
natural way. 

First, the Model 610 Blood Pressure 
Monitor above produces a printout of the 
readings showing your blood pressure, your 
pulse and the time and date. Then, if you ever 
have to see your doctor, you can take along 
your own documented history for a more ac- 
curate diagnosis. 

Secondly, the unit is a fantastic bargain. 
Other electronic monitors with a tape printout 
cost anywhere from $169 to $250. The low 
cost is the result of a major purchase from a 
large medical electronics company and our 
direct-to-consumer sales approach. 

But low price is not all. The technology in 
the unit is the latest in state-of-the-art electronic 
blood pressure sensing. A small transducer 
is implanted in the blood pressure cuff. As the 
cuff is inflated the transducer senses the 
diastolió and systolic sounds, determines their 
limits and then flashes the results on the 
display along with. your pulse rate. And by 
just pressing the print button, your readings 
along with your pulse, date and time are 
printed on the paper tape. 

REMINDS YOU 

When you're not using the 610, the large 
liquid crystal display constantly shows the 
time so you can keep it on your desk or night 
stand to remind you to take your blood 
pressure every day. 

If you exercise or are over the age of 30, 
you should take your blood pressure readings 
regularly. Blood pressure is the force exerted 
by the flow of blood against artery walls. This 
pressure reaches a peak with each heartbeat 
called “systole” and then decreases between 
beats called ''diastole: 

When you measure blood pressure, there 


are two important readings to take (such as 
120 over 80). The 120 is the systolic reading 
while the 80 represents the diastolic. 

Blood pressure ranges from a low of 90 
over 60 to 140 over 90. When your blood 
préssure goes up to or beyond 140 over 90 
and remains there, chances are you have 
high blood pressure or hypertension (another 
name for high blood pressure). 


A transducer is in the cuff to automat'cally 
sense your systolic and diastolic pressures. 


Hypertension is a very serious disease for 
two reasons. First, there are no obvious signs 
that you have it. So you may innocently have 
the disease and not become aware of it until 
its late stages when it's often too late. 

secondly, when you ve had it for awhile, 
the heart must pump harder. It therefore 
enlarges and eventually, under this extra 
burden, weakens, loses efficiency and pumps 
less blood with each beat. Artery walls are in- 
jured, clog and eventually choke off blood to 
the heart, brain or kidneys, leading to heart 
attack, stroke or kidney failure. 

Of the estimated 25 million Americans who 
now have hypertension, most don't know 
they have it. And hypertension—especially in 
its early stages—is curable | 

Owning a blood pressure monitor and 
checking your blood pressure periodically is 


a good way to protect yourself. And a 

periodic check might be once a month. It's 

really up to you and your physician. 
PROVEN IN STUDY 

In fact, the simple act of taking your blood 
pressure on a regular basis appears to help 
lower blood pressure as was proven in a 
study conducted at the University of 
Washington in Seattle. And that's the premise 
of our headline. Just taking your blood 
pressure regularly can help in keeping your 
blood pressure low. 

JS&A offers an advanced system, backed 
by a solid one-year limited warranty and our 
30-day home trial period. Order one from 
JS&A. Use it every day to produce a daily 
printout of your diastolic, systolic and pulse 
readings. Then after 30 days decide. If it isn't 
accurate, dependable and the best value 
available anywhere, return it for a prompt and 
courteous refund. We want you to be ab- 
solutely satisified. 

Isn't it ironic? The same instrument you use 
to monitor your blood pressure can be 
responsible for improving your health, too. 
Order the Model 610 Blood Pressure Monitor 
at no obligation, today. 

To order, credit card holders call toll free 
and ask for product by number (in paren- 
theses below) or send check plus $4.00 for 
delivery. 


Model 610 (7770P).............$99.95 
AG Adapter (7771Р)............. 14.95 
Box of Paper (5 rolls) (7772Р)...... 2.95 


One JS&A Plaza 
Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 7% sales tax. ©JS&A Group, Inc..1984 
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Wood-stove showdown 


| to 48-percent. The best catalytic stoves, 


however, demonstrated 70- to 75-per- 
cent efficiency. Translated into practi- 


| cal terms, a stove with 70-percent 


efficiency —when compared with one 
rated at 46-percent efficiency —will 
burn 34 percent less fuel. 

The catalytic add-ons showed a gain 
of roughly 10 percent, although one, 


| the Nu-Tec, showed a gain of 25 per- 
| cent at low burn rates. 


The barometric draft control, basi- 
cally a swinging damper in the outlet 
pipe balanced against draft and ambi- 
ent air, has both good and bad features. 
All it can really do is reduce draft, 
not improve it, so it shouldn't be added 
if draft is marginal. It can, however, 
provide steadier heat. 

The report also looks at the econom- 
ics of buying an advanced stove: how 
much it costs, how long it lasts, and 
what maintenance (mainly replace- 
ment of catalytic components) costs, 
as well as how much you can expect 
to save on wood and chimney cleaning. 

The Shelton Energy Research report 
has a practical, common-sense view- 
point and a minimum of technical 
jargon. If you're a serious wood burner, 
it's well worth reading. It's available 
from the New York State Energy Re- 
search and Development Authority, 
Dept. of Communications, Two Rocke- 
feller Plaza, Albany, N.Y. 12223. 


Overall energy efficiencies 


Medium-high 
Low-heat output| heat output 
(10,000 Btu/h) | (20,000 Btu/h) 


(percent) (percent) 

Airtight stove 46 
Open stove 39 
Jgtul 201 61 
Hearthcat 66 
American Eagle 69 
Intensifire 55 
Smoke Consumer 59 
Nu-Tec 57 
Barometric draft control 46 
Particulate emissions’ 

Reference airtight stove — 
Open stove #6 
Jøtul 201 82 
Hearthcat 80 
American Eagle 91 
Intensifire 75 
Smoke Consumer 73 


Nu-Tec i 55 


Creosote accumulation’ 


Reference airtight stove 


Open stove 
Jgtul 201 66 
Hearthcat 82° 
American Eagle 88 
Intensifire 74 
Smoke Consumer 60 
Nu-Tec 3 


Barometric draft control 


Expressed as percentage reduction relative to the reference 
airtight stove; “extrapolated from data at a lower heat output; 
not tested for creosote reduction; “estimated from experi- 
ments performed in other projects; “not available 
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It was a pleasant surprise. When we first 
learned of this new telephone device we 
found that it did four great things. 

Thing 1: It lets you put your caller on hold. 
You simply press the large button, hang up 
and walk away. You can then call somebody 
to the phone, or run to pick up an extension. 
Thing 2: Your caller is entertained. While on 
hold, Gold-Ort-Hold plays your favorite AM 
or FM radio station. You can play rock or 
Bach, the news or golden oldies. Nobody 
likes to wait on hold, but with Gold-On-Hold 
the waiting seems shorter. 

Thing 3: You have privacy when you talk. 
Nothing is more disturbing than to have 
somebody pick up an extension phone while 
you're talking. Gold-On-Hold's automatic 
privacy circuit locks in your conyersation while 
blocking out anyone else who accidentally 
picks up the phone. Or, you can release the 
privacy feature simply by pressing a button. 
Thing 4: You can stop incoming calls from 
disturbing you. Just pick up the phone, press 
the large Gold-On-Hold button and hang up. 
You will not be disturbed and callers will hear 
a busy signal. 

But there's more than four great features. 
Gold-On-Hold requires no batteries—all its 
power is supplied by the phone company. 
And installation is a snap. You simply plug 
your phone into Gold-On-Hold and plug the 
unit into your phone line. You can place Gold- 
On-Hold on your desk next to your phone or 
attach it to a wall. 

Its high-quality music system is quite clever. 
First, you tune in your favorite radio station. 
Your callers will clearly hear that station when 
you put them on hold. But, you also have the 
option of hearing the station yourself thanks 
to the unit s built-in speaker and volume con- 
trol. You can play the station loud while you're 
on hold to remind yourself to pick up the 
phone or you can turn off the volume if the 
broadcast disturbs you. Note: You can only 
use the radio while on hold. 

You dont need to put a unit at each ex- 
tension phone—only those phones where you 
want the hold feature. But, if you do use two 


Hold.. 


A most unusual telephone 
device that will surprise your caller. 


units, each can be tuned to a different sta- 
tion. Your child can play rock for his callers, 
while you play Bach for yours. 

Gold-On-Hold was invented by R.J. Alder- 
man, the inventor who is responsible tor many 
other successful inventions. Gold-On-Hold is 
one of his most exciting. The unit is registered 
and approved by the FCC. 


UNPARALLELED OFFER 

We re so enthusiastic about Gold-On-Hold, 
we want to make an unparalleled offer. Order 
one from JS&A. When you receive it, tune in 
your favorite AM or FM radio station. Then 
call a friend and put him on hold. Now you 
have a choice. You can simply pick up the 
phone which disconnects the hold and talk 
to your friend again or you can pick up any 
other extension and start talking. Your friend 
hears pleasant music while you move from 
phone to phone. 

After all your tests, if you are not convinced 
that Gold-On-Hold is one of the nicest ac- 
cessories you can add to your phone, return 
it to JS&A. We will refund your full purchase 
price, including the $3 delivery charge and 
we will issue you an additional $10 credit to 
be used towards future JS&A purchases. But, 
there's more. 

Unlike our 30-day trial period, we'll give you 
two full months to use Gold-On-Hold without 
obligation, right in your own home or office. 

If you order two or more, we ll include a free 
gift worth $15 as another bonus. Why all these 
incentives to try Gold-On-Hold? We know that 
once you get one all your friends will want 
one, too. Small businesses can sound bigger 
and everybody can have privacy. You make 
a better impression and the convenience and 
outstanding value will add up to a product 
that we feel will become America's most ex- 
citing new telephone accessory in 1984. And 
we want you to help us. Order your Gold-On- 
Hold, today. 

To order, credit card holders call toll free 
and ask for product by number (in paren- 
theses below) or send check plus $3.00 for 
delivery. 

Gold-On-Hold (1060P) .......... $39.95 


GoldOn 


A space-age solution 
to a pesty problem. 


You can now eliminate your bug and pest 
problem with a product that really looks great. 

The ultrasonic Bug Zapper represents the 
state-of-the-art in pest control. There are no 
messy traps, dangerous poisons, powders or 
sprays, and no “fried” insects from electronic 
lanterns. 

Instead, the Bug Zapper utilizes micro- 
electronic space-age technology to create a 
sound sweep of those ultrasonic frequencies 
that only pests can hear—frequencies that 
really annoy them. Bugs and rodents learn 
to stay away, yet the sound is totally harmless 
to humans—we can't hear it. 

Birds, dogs, cats and fish are not affected 
by the Bug Zapper, but the unit annoys mice 
and rats keeping them away. So, be careful 
if you have a rabbit, gerbil or pet mouse, the 
Bug Zapper will annoy them, too. 

There's no installation—just plug the UL 
listed Bug Zapper into any 110 AC outlet. It 
stands less than 6 inches high and protects 
an area up to 1,500 square feet. Use it in any 
indoor area you want to protect. It's 
maintenance-free and will not interfere with 
TV, radio, alarms, smoke detectors, or other 
devices. 

It's the most civilized way to rid ourselves 
of those nasty pests. Order one now before 
those mice and bugs start invading your 
home this spring. 

To order, credit card holders call toll free 
and ask for product by number (in paren- 
theses below) or send check plus $3.00 for 
delivery. 

Bug Zapper (0035P) ....... 


PRODUCTS 
Cy THAT 
Nl © WIHINK 
One JS&A Plaza 
Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 7% sales tax. $9)J8S&A Group, Inc.. 1984 
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30 Ways TO 


Help You Qualify 
For A Job That Pays More Money! 


FREE CAREER FACTS ABOUT DIPLOMAS AND ASSOCIATE DEGREES 


TWO-YEAR 
ASSOCIATE DEGREE 
Business Management 


© 


CAREER DIPLOMA 
High School 


TWO-YEAR 
ASSOCIATE DEGREE 
Finance Major 


CAREER DIPLOMA 
Hotel/Restaurant 
Management 


TWO-YEAR 
ASSOCIATE DEGREE 
Civil Engineering 


Technology e 


TWO-YEAR 
ASSOCIATE DEGREE 
| Electrical Engineering 
Technology „==>. 


| "cu EE A 
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CAREER DIPLOMA 
Basic Electronics 


CAREER DIPLOMA CAREER DIPLOMA 


CAREER DIPLOMA 
Drafting 


TWO-YEAR 
ASSOCIATE DEGREE 
Marketing Major 
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CAREER DIPLOMA 
Air Conditioning 
& Refrigeration 


TWO-YEAR CAREER DIPLOMA 
ASSOCIATE DEGREE Catering/Gourmet 
Mechanical Engineering Cooking 

Technology . 
a> 


| als xe Р бе, 


TWO-YEAR - 
ASSOCIATE DEGREE CAREER DIPLOMA 
Electronics 
Technology г», | 
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Technician 


i» 
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CAREER DIPLOMA CAREER DIPLOMA 


Computer-Assisted 


Veterinary Assistant 


Te жы 


Microcomputer Servicing 
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CAREER DIPLOMA CAREER DIPLOMA 
Electronics 


ng | Technician 


CAREER DIPLOMA 
Computer Assisted 
Small Business 
Management 


CAREER DIPLOMA 
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CAREER DIPLOMA | CAREER DIPLOMA 
Diesel Mechanics Industrial Electronics 
Technician | 
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CAREER DIPLOMA 
Gun Repair 


CAREER DIPLOMA 
Electrician 


CAREER DIPLOMA 


ТЕА Vh idus га 
Send for free facts and color brochure to find out what career training in the 
field of your choice might do for you—no obligation to buy anything now or ever. 
Now at home in your spare time, you can train for a money-making career...even get a 2 
year degree if you want. ..to help you get a better job. Find out everything you need to know 
about any one of these 30 career programs—with no obligation to buy anything, now or 
ever, and no salesman will call. Just check the one program that interests you most. You will | 
receive free facts, color brochure and information on employment opportunities in the field 
you choose. Mail coupon today and see how easy it is to train at home for a great new career 
or advancement on your present job. 
Open Book Exams... Adult Training you wish, ICS will keep your employer informed 
Your diploma or 2 year Associate degree is given of your progess if you feel it can help you toward a 
to you for what you learn—not what you memo- better job, or an increase in salary. 
rize. We send. lessons and training material to No one can promise success but if you want 
your home. You decide when you are ready to тоге security, more day-to-day satisfaction and 
take each “Open Book” exam. Then mail it to more of a future, send for free facts and the color t 
your instructor. Graded papers are returned to brochure of your choice. There is no obligation 
you with comments when needed to tell you how and no salesman will call. 
to correct FORE WEUDE AENEIS: "Open Book" Could a Career Diploma Help You Accredited Member НЕ БЕ = as 
exams have proven so successful for adults, they Earn $25,000 to $100,000 More in Home Study Council ЫЙ KR 
are now used in many colleges. Our graduates tell Lif асе : NO : 
us they like our method of independent study Your Lifetime: ; 
because it's so convenient and easy to do. You Compare your present salary with the amount of 
choose your own study hours in the privacy of money you could be making in any one of the 
your own home. You move ahead one step ata Careers listed here. Electricians average $11.25 v 


time, as fast or as slow as you want. And every 
Diploma or Associate Degree is fully accredited. 


An Ideal Way to Learn 
You waste no time traveling to and from class. 
And you never have to miss a paycheck. Skilled 
instructors are ready to help you at any time. 
You get the same high-quality training that 
ICS has been known for since 1891...the same 
kind of training program that's offered by giant 
companies to their employees...corporations like 


an hour, auto mechanics over $8.00 an hour. And 
it's not only the money, but the fun of working in a 
job you like. 


Could a 2 Year Associate Degree Be 

Worth Thousands of Dollars to You? 

А two-year degree that gives you an Associate in 
Specialized Business or in Specialized Technol- 
ogy could make a giant difference in your lifetime 
earnings compared to the average earnings of a 
high school graduate. Check the degree or career 


North American and International Correspondence Schools 
Dept. PCS24 


Scranton. Pennsylvania 18515 


course you are most interested in and mail the 


Union Carbide, International Paper, Bethlehem 
postage-paid reply card today! 


Steel, United States Steel, etc. And note that if 


Low-air alert 
for auto fires 
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arning indicator for Tire-Tele system 


is mounted on the dashboard: It glows | 
steadily when you turn on the ignition; | 


flashing light indicates low pressure. 


Maintaining proper tire pressure pro- 
longs tire life, increases fuel economy, 
and provides better handling. Now 


there's a device to warn you when the | 


pressure drops in any of your tires. 


Tire-Tele is a low-tire-pressure warn- | 


ing system. When the pressure in any 


one of your tires drops below a pre- | 
determined minimum —28 psi—a | 


warning indicator on the dashboard 
flashes a signal. The system consists 
of the dash indicator, a radio receiver, 
and four radio transmitters (wheel 


modules), each of which is attached to 
the rim drop-well area inside the tires. | 


Each module contains a small metal 
diaphragm switch (pressure sensor) 


that reads the tire's internal pressure | 


and opens to signal the receiver, usually 
mounted under the dash. 

There are no batteries or other exter- 
nal power sources to worry about. The 
modules are powered by a piezoeleciric 
reed that generates electricity when 
it vibrates. The receiver is grafted into 
the car's 12-volt electrical system at 
the radio fuse. (It operates at 246 MHz, 


well outside any radio- or TV-frequency | 


band.) 


The maker, Imperial Clevite Inc. | 


(202 Republic St., Norwalk, Ohio 
44857), says that the system is virtu- 
ally maintenance-free after it's in- 
stalled. But if needed, maintenance can 
be done by any qualified tire dealer or 
service station. Note: Imperial Clevite 
warns that care should be taken when 
mounting and dismounting the tires. 
Tire-Tele fits any tubeless tire and all 
13-, 14-, or 15-inch wheels. Retail price 
is $199.95.—Jack Keebler 
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ation, your tent's interior 
f will be fresh and dry. 
Make the dream of com- 
ifortable camping come 
true with Evolution 3 fabric 
in a variety of tent styles 
ES from leading manufacturers 
S such as Coleman® White 
otag* Outdoor Venture 


-—á and others. 

EE EVOLUTION and the EVOLUTION 3 
logo are registered trademarks of the 
Kimberly-Clark Corporation 


KEEPS THE FAMILY — IN aiii 


| "Catch of! the Year" Sa іе! 


Imagine, a tent fabric that йй npe 
lets you greet the аау | 
in comfort instead of, 
dampness. 

The great-sleeping se- 
cret is the way Evolution” 
З fabric lets the moisture Ё 
vapor escape from inside $ 
the tent. Soin the morning, y ha id 
instead of a nightmarish? Jae m 


— 
J E - — = 
collection of condensa- EX cms 
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© 1984 KCC. 


Send for your 

1984 Coleman Trailer {ШЕЕ 
Brochure today. 

Include 504 for postage and handling. 
Mail to Dept. PS, The Coleman Company, 


with a new Coleman? | 
Inc., Camping Trailer Division, Somerset, | 


Camping Trailer. 


Here's an alluring offer worth over 5400 
retail. A FREE Coleman Crawdad"" fishing 


boat. 
e Made of tough RAM Х® material— PA 15501. 

better than aluminum. 
e Stable enough for stand-up casting. | аа 
e Weighs only 111 Ibs.—transports on top of 

your car or camper. Address Е 
e Skims over water easily and quietly. | City State Zip 
Catch the Crawdad fishing boat and the 


new 1984 Coleman Camping Trailers at 

your local Coleman Dealer, today. He's in 
the Yellow Pages. , 
Coleman's “Catch of the Year" Sale only at { olen non 
participating dealers while promotional ن‎ 
supplies last. 


є Copyright 1984 The Coleman Company, Inc. | 


WE HAVE A BRIGHT REPUTATION FOR QUALITY. 
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To loosen, dissolve, and flush away 
food soils and greases, dishwashers 
must have just the right detergent for 
water conditions and water that's at 
least 135 degrees F That's not in tune 
with today's energy-conscious house- 
holds, in which one way to reduce en- 
ergy consumption is to lower the water- 
heater setting to 120 degrees. 

Some makers remedy this condition 
by installing a built-in water heater 
in some new dishwasher models. Ther- 
mador-Waste King (5118 District Blvd., 
Los Angeles, Calif. 90040) has gone a 
step further by installing a steam- 
generating coil in its Steam Machine 
IT ($600). 

Using dishes that were identically 
soiled, I checked the Steam Machine’s 
performance against that of another 
machine that was known to give good 
cleaning results. On each type of soil 


| the checking machine began leaving 


traces of residue before the Steam 
Machine. Indeed, the only thing that 
didnt come sufficiently clean during 
the normal (full steam) cycle was 
baked-on heavy food soil. 

The steam generator consists of a 
special finned heating coil half-sub- 
merged in the water. The fins dissi- 
pate the heat quickly and provide a 
greater surface area for the steam 
generator. Апа because water remains 


| below the coil, any mineral residue 


is said to be flushed away at the end 
of the cycle.—Evan Powell 


Scanner 


Regenc 


Hand Held 


Bring you the excitement of 
. Police, Fire, Emergency 


When you need to hear the 
action from wherever you 
are, Regency delivers. Our 
portable scanners keep you 
in touch with the local news. 
Whether it’s bank hold ups, 
three alarm fires, weather, 
business, marine radio, or 
aircraft calls, Regency 
portables bring you the on 
the scene action. While it's 
happening from where 

it's happening . . . in your 
neighborhood. 

MAXIMUM 

VERSATILITY 


The all new HX1000 
keyboard programmable 
hand held scanner 

lets you cover your choice of 


u 


Radio, and more. 


over 15,000 frequencies on 
20 channels at the touch of 
your finger. No crystals are 
necessary. Six band 
coverage, search and scan, 
priority control, and a liquid 
crystal display with special 
programming messages and 
clock are all part of the 
package. And with the sealed 
rubber keyboard and die-cast 
aluminum chasis, the 
HX1000 is the most rugged 
and durable hand held on 
the market. 


WITH OR WITHOUT 
AIRCRAFT 


If you don't need all 
the features of the 
HX1000, but you 
want the 
convenience 

of portability, 

we've got you 


covered. Our two new crystal 

controlled hand held 

scanners, the HX650 and 

HX750, offer six channels, 

individual channel lock outs, 

LED channel indicators, step 
control, two antennas and an 


| дъ адаріог/сһагдег. Both cover 
@ ay VHF high and low, UHF and 


“T” public service bands, with 
the HX750 offering the 
additional coverage of VHF 
aircraft band. 


DECIDE FOR 
YOURSELF 


Your Regency Scanner 
dealer would be happy to 
give you a free demonstration 
of these and other new 
Regency Scanners. Stop in 
today. Or, write Regency 
Electronics, 7707 Records 
St., Indpls., IN 46226. | 


ELECTRONICS, INC. 
7707 Records Street, Indianapolis, Indiana 46226 


Programmable 


changes speed or direction 


Q Washing machines, air conditioners, refrigerators, and other appliances 
would benefit if their speed and torque could be matched to the job. Common AC 
induction motors are usually locked to a single speed. Now, General Electric 
has a new motor that changes AC power into DC, then electronically controls 
power for speed and torque matching. Built-in logic circuits can be programmed 
for functions such as speed control or activated by outside control circuits. 


By E. F. LINDSLEY 


ust above my head the blades 

of a ceiling fan whirled slowly. 

You expect a little hum from 

any fan, but the electric motor 
driving this model was eerily silent. 
As I adjusted a panel-mounted con- 
trol knob, the fan blades whipped 
faster until they blurred, slowed, stop- 
ped, and then started spinning in the 
other direction. I peeked behind the 
control panel, expecting to see a bun- 
dle of wires to make a motor perform 
these tricks. Only two wires ran from 
the panel to the motor. 

I was watching—not hearing—Gen- 
eral Electric's first real-world applica- 
tion of its new direct-current (DC) 
motor to an ordinary household appli- 
ance. This motor operates on alternat- 
ing current (AC) from any electrical 
outlet, but built-in electronic compo- 
nents, including a new GE power 
transistor, convert AC into DC to 
power and control the motor. 

GE believes this DC motor will see 
use in hundreds of appliance and in- 
dustrial applications now served by AC 
motors. When I visited Frank L. Forbes, 
manager of advanced engineering at 
GE's Specialty Motor Department in 
Fort Wayne, Ind., I wanted to learn 
why GE had returned to the DC motor, 
what made its model different from 
its predecessors, and what advances 
made the new motor possible. 

The AC motors now used usually op- 
erate at one speed, fixed by the power- 
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Three curved magnets (right) are bond- 
ed to armature hub in GE motor. Sta- 


line frequency (60 hertz in the U.S.). 
As a result, AC motors in refrigera- 
tors and air conditioners are cycled on 
and off to meet power demands. 

By contrast, a DC motor's speed can 
be changed to meet power demands. 


tor is fixed of housing, which 
also has multi-function circuit board. 


GE claims its new electronic model is 
twice as efficient as AC versions over 
a broad range of loads. A washing- 
machine rotor, for example, can be 
connected directly to a DC motor. 

Continued 


Discover the Realism 
of Radio Shack’s 
High-Power Autosound 


| | | 100 104 108 
ME : e БЛ 
HM 5 ила = 


pe 
pE 


30-WATT AM/FM STEREO 
CASSETTE WITH AUTO-REVERSE 


This powerful system gives you the bass and dynamic range most car 
| stereos can t touch. And how's this for features and versatility! Tape auto- 
M reverse in all modes, key-off auto-eject and locking fast-forward/rewind. 

Optimizer circuit for dramatically improved FM stereo. Five pushbutton 

presets. Separate bass and treble. Preamp output for adding our 100-watt 

amplifier. Switched power lead for an automatic antenna. And more. So why 

Mese for less? Step up to high-power stereo today at Radio Shack. 

12-1902 


With everything for in-dash 

mounting in most cars, do- 

mestic or import. Speaker 

cable, 3-position control 

shafts, 2-trimplate styles, 

| gasket and molded nose- 
piece in GM and Ford styles. 


М 100-WATT STEREO AMPLIFIER 


If you're really power hungry, add this amplifier to your car 
^ stereo and get autosound like you've never heard before! 
Up to 50 watts per channel for high volume and wide dy- 
namic range, with THD of only 19/o at 80 watts. Easily drives 
four hi-fi speakers. Features high/low level inputs, automatic 
^ “power-on,” a noise filter and overload д 
protection circuitry. Mounts out of the 95 
way in trunk or behind rear seat. | 
#12-1866 


Includes 
heavy-duty 

input/output 
cables. 


Get Your FREE 1984 Catalog 


184 full-color pages show you what's really new in electronics. 
Mail to Radio Shack, Dept. 84-A-137, 300 One Tandy Center, Ft. Worth, TX 76102 


` Radio Shaek 


| 
| 
A DIVISION OF TANDY CORPORATION | 
Ш 
| 
| 
| 


Prices apply at participating Radio Shack stores and dealers 


Programmable DC motor 


Insulated-gate transistor developed by GE feeds power to programmable-motor windings. It 's | rated at 25 amps, 600 V. 


e 


How the programmable motor works 


Standard 115 VAC is rectified and reg- 
ulated to provide 150 VDC for both 
power and signal circuits. Each of the 
three stator windings (A,B,C) and the 
neutral wire (N) feed back sensing 
signals, created by voltages (back EMF), 
to the control circuit. This information 
is integrated in a logic circuit that con- 
| trols the timing and amount of power 


supplied to the windings. The con- 


Usually, gears are used with AC mo- 
tors in washers. 

Why has GE seemingly backtracked 
more than 80 years to revive the DC 
motor? They've almost become mu- 
seum pieces ever since Thomas Alva 
Edison and Nikola Tesla fought a fu- 
rious battle over AC versus DC in the 
1890s. Edison, who founded GE, be- 
lieved strongly in DC power. But Tesla, 
Edison's one-time employee, foresaw 
that AC would be crucial for long- 
distance power transmission and de- 
veloped the AC induction motor. 
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trolled magnetism of the stator wind- 
ings then reacts with the permanent 
magnets of the rotor to change speed, 


direction, and motor torque as needed. | 


For a new ceiling fan, a manual con- 
trol is installed on the hot wire of the 
AC line. Actually, two control knobs 
were used: One controls the motor, and 
another dims or brightens lights that 
are part of the fan assembly. 


Edison felt that DC was safer and 
knew it made variable-speed motors 
simpler. He proved his point as DC mo- 
tors were almost universally selected 
for streetcars and subways. But the 
compelling need for wide power distri- 
bution locked homes into AC power 
and AC motors. (А few areas of the 
country adapted DC power sources, so 
appliance firms developed so-called 
universal AC-DC motors.) AC motors 
are locked into the constant reversals 
of current direction (120 times a 
second). 


I discovered that although GE's 
motor is in fact DC, the resemblance 
to earlier DC motors stops there. 


| Forbes didnt use the term DC more 


than once or twice. He and GE call 
the new product a "programmable 
motor." 


Spinning magnets 


Components in GE's new motor dif- 
fer in several respects from the DC 
motors I learned about in school. Or- 
dinary DC motors, for example, have 
a wire-wound, cylindrical armature. 
The armature, or rotor, produces a 
magnetic field as it spins and is physi- 
cally linked to the output shaft. 

Instead of a wire-wound rotor, GE's 
motor has three curved permanent 
magnets fixed to a solid metal core 
(see photo). The stator, or stationary 
part of the new motor, anchored just 
inside the motor housing, has three 
windings. Each of these is fed with 
current in the proper sequence to cre- 
ate an electromagnetic field that reacts 
with magnetic fields from the arma- 
ture’s permanent magnets. The reac- 
tion of these fields spins the armature. 
. On ordinary DC motors, brushes 
and commutator components distrib- 
ute power to the armature windings. 
Brushes made of a conductive mate- 
rial are pressed against the commuta- 
tor by springs. Current flows through 
the brushes, then through commutator 

Continued 


TOUGH TRUCK QUALITY 
At Ford, Quality is Job 1 
| .. that's why no major 
import or domestic 
small truck tops 
| Rangers quality, based {! 
on a survey of owner- 
reported problems, 
during the first three 
months of ownership of 
1983 trucks. And the 
commitment continues 


in 1984. 


Get it together-Buckle up! 


MOST POWERFUL V-6 

IN ANY SMALL PICKUP 
Choice of four engines, 
including the most 
powerful 2.8L V-6 and 
5-speed shift options. 
Plus comfort for three in 
the widest cab of any 
small truck. 

Light and winch owner-added. 
Ford assumes no responsibility 


for their use, availability, price, 
quality, safety or durability. 


Std. 4x2 2.0L engine and 4-speed 
shift. Use for comparison. 
Mileage may differ depending 
on speed, distance and weather, 
Actual highway mileage less. 


BEST-BUILT 


Ford > 


Programmable DC motor 


segments often formed on a smaller 
cylinder that spins with the rotor, and 
finally to the windings. In the new 
programmable motor, distribution of 
power to fixed stator windings is ac- 
complished electronically. 

In this one stroke—elimination of 
the commutator and brushes—GE has 
swept away the mechanical and elec- 
trical breakdowns that have always 
dogged DC motors. Now, like AC mo- 
tors, the armature can spin free of 
arcing brush contacts plagued with 
carbon dust. 

Although various ways of operating 
brushless DC motors have been tried 
—and used—in the past, they have 
been costly, complicated, and justified 
only for very special uses. 

On an electronics board mounted 
inside the GE motor’s housing, ordi- 
nary 115-volt AC is rectified and con- 
verted to 150 volts DC, which 1s fed to 
the stator windings. The timing and 
amount of DC can be changed with 
lightning speed to accelerate, slow 
down, or reverse the motor. 

For this kind of power distribution, 
at least one major electronic develop- 
ment was necessary to change the 
motor from a breadboard novelty in 
GE’s labs to a practical production 
product. GE calls this development an 
insulated-gate transistor (IGT). The 


new transistor can -— the high 


currents needed for motor power and 
at the same time be triggered by low- 
power signals. 

With power electronics to supply the 
motor windings, signal electronics 
must tell the IGTs when and how 
much power to supply. GE devised a 
technique that determines where the 
permanent magnets are in relation to 
the stator windings. Although GE 15 
reluctant to talk about this aspect in 
detail, this built-in self-monitoring of 
motor electrical functions is the key 
to its programming feature. 

The self-monitoring is accomplished 
by sensing the back electromotive 
force (EMF) in its motor, GE says. To 
understand back ЕМЕ, think of any 
motor starting from standstill and the 
current rushing in at the instant the 
switch is closed. 

Although the current rush is brief, 
in large motors it's so severe that a 
series of resistances must be used to 
prevent damage. But as soon as the 
armature starts turning, the motor 
also becomes an electrical generator. 
That's because as magnetic fields of 
the armature and field windings inter- 
act, windings are being cut by lines 
of magnetic force. The voltage, or 
ЕМЕ, generated opposes the voltage 
from the power line. 


GE's control circuit uses back EMF 
to control the power circuits through 
logic components. The logic circuit can 
be programmed for many special func- 
tions (switch-selected motor speeds, for 
example) or tied into logic circuits 
from other equipment. "Maybe you 
have an application where you want 
intelligence—something communi- 
cates with the motor," said Forbes. 
“That’s one way the motor can pay 
back its cost." 

Obviously, the ceiling fan described 
earlier is not the only use for GE's 
unique motor. But it does have advan- 
tages that are hard to duplicate with- 
out the motor: the convenience of 
unlimited variable speed; silence; 
power saving of near 50 percent; re- 
versibility for summer or winter use; 
and a saving of $100 or more in in- 
stallation wiring over conventional 
multispeed controls. 

It's easy to picture other uses—refri- 
gerators, air conditioners, washing 
machines—all operating at efficient 
speeds without the present start-stop 
action, variable V-belt pulleys, or ex- 
pensive gearboxes to change speeds. 
Could the programmable motor even 
appear in simple items such as kitchen 
mixers and electric drills? "The jury 
is still out," said Forbes. "We've made 
a technology announcement." 05] 


WE СОТТО BE AMERICAS BEST LANTERN 
THE HARD WAY. 


The new Durabeam* lantern, vifi 
its brilliant 5" reflector, gives you a 
.* light that's 50% brighter than ordi- 
-nary lanterns. 
And Durabeam won't i ince 
go to pieces when things - 
get rough. It has a high 
impact resistant casing 
(which also floats), 


алеп that's shatterproof, and 

a switch that's guaranteed for life. 
Durabeam lights from Duracell, 

with the long-lasting Duracell* bat- 

tery They work when you need them. 


DURABEAM 
жом DURACELL 
It really works when you need it. 


C) 1983 Duracell, Inc 


To get whole-house heat from a wood 
stove, homeowners often must install 
a large unit іп the basement —making 
loading and monitoring inconvenient. 
But the Firecone stove installs in the 
main living area. It works directly 
with the existing forced-air system, 
heating the whole house with two 


loads of wood (or coal) a day, claims | 


SEB, Inc. (2030 Port City Blvd., Mus- 
kegon, Mich. 49442). 

А hot-air duct from the furnace is 
routed to an intake on the Firecone's 


rear, and all house hot-air registers | 


are closed. The stove's thermostat now 
controls the furnace blower. It draws 
cold air from the house but channels 
that cold air directly into the Firecone. 

The air rushes up a vertical duct 
built into the stove's back and down 
into a plenum that surrounds the cone- 
shaped firebox (see diagram). The tur- 
bulent air extracts the maximum heat 


from the firebox surface, according to | 


SEB. The warm air is sucked into the 
rooms by the low pressure created as 
cold air is pulled out. 

If the fire goes out, the thermostat 
turns on the furnace. And existing 
filters and humidifiers work with the 
system. The 60-inch high, UL-listed 
stove weighs 450 pounds and costs 
$995.—S. Renner-Smith 


| — With Amana, itsno sweat 
to run your air conditioner. 


It doesn't make much sense to have air conditioning if you can't 
afford to run it when you need it. That's why Amana designed the Hi 
Efficiency central air conditioning system. Every feature was created to 
give you maximum comfort at very minimum cost. 


Economically Efficient 

Sure it keeps the cool air in and the humidity out, but most impor- 
tantly, it's energy efficient, which keeps the operating costs down. Їп fact, 
it could save you 22% to 40%* on your cooling bills. 


Comfortably Efficient 
Amanas optional Energy Saving Thermostat gives you fingertip 
comfort control. Just set the thermostat and it automatically keeps your 
home warmer while you are away and cooler when 
you are home. So it runs to meet your needs— 
without wasting energy and money. 
To find out more about how you can 
have your air conditioner and run it too, 
just contact your nearest Amana Cooling 
and Heating dealer for details or write 
Amana Refrigeration, Inc., Dept. 127, 
Amana, lowa 52204. 


*Compared to standard 
Amana models. 
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Wherever the music 

is hot, the taste is Kool. 
Because there's only one 
sensation this refreshing. 


Kings, 17 mg. “tar”, 1.1 mg. nicotine; Longs, 14 mg. “tar”, 
1.0 mg. nicotine av. per cigarette, ЕТС Report Mar. ‘83. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


electronic 


Q Three new Craftsman portable power 
tools feature electronic circuits to control 
operating speeds more precisely, regardless of 
changing loads. Two models performed up to 
expectations, but the third was disappointing. 


By A. J. HAND 


n electronic router with variable speeds? At first, 
it seemed like just another gimmick. But after test- 
ing the new Craftsman electronic router, I dont 
think so. Why? Let's start at the start: 

Squeeze the trigger on this tool, and the motor doesn't 
start with a jerk. The electronic circuitry accelerates it 
smoothly up to speed. The circuitry also controls running 
speeds. To set speed, you press a pair of selector buttons 
on the router's control panel. One varies speed according 
to the hardness of the workpiece, the other according to 
the router bit. 

If, for example, you want to rout a 41-inch dado into 
pine, you'd punch the “material selector" to “soft” and the 
cutter-size selector to “:-inch.” The router then automati- 
cally runs at approximately the right rpm for the job. 

There's more: А pair of indicator lights at the bottom of 
the panel helps you get the right feed rate. If you feed too 
fast, the "too fast" indicator blinks. If you feed too slowly, 
the "too slow" light blinks. Normally, I judge feed rate by 
feel, ear, and experience. Interestingly, I found that my 
seat-of-the-pants approach agreed completely with the 
router's electronic circuitry. 

What good are the low speeds in this variable-speed 
router? Arent high rpms the secret to a good, smooth cut? 
Not really. Sure, there are times when I don't agree with 
the router, times when I want to use more speed than the 
router gives me. But whenever I feel that way, I get the 
speed I want by lying to the router. I tell it l'm using a 
'4-inch bit on pine, and it will give me 25,000 rpm even if 
I'm really routing lignum vitae with а *;-inch bit. 

And those low speeds do come in handy. Say you want 
to take a very light finishing cut on hard wood for the 
smoothest possible surface. At high rpm, there's a good 
chance that you'd burn the work unless you fed at a rate 
so fast that control would be difficult. With this router 
you can punch the material selector to "hard" and slow 
things down so you can feed deliberately and carefully, 
without fear of burning your work. 

Even without the electronics, this new router has just 
about all the things I look for: 

A flat top so I can stand it on its head for easy bit 
changing; a shaft lock, again, for easy bit changing; a 
grip-mounted trigger switch; and a work light that really 
works. The price of the Sears electronic router is $150. 
Continued 


Portable power goes 


| Elect 


Circuitry in Craftsman electronic router (top) controls rpm, 
monitors feed rate, and starts tool smoothly without a jerk. 
It can also shut down the router if you overload it. Crafts- 
man ?^4-in. electronic drill (middle) has variable speeds, load- 
sensing circuits, plenty of power, and—best of all—a keyless 
chuck. Craftsman electronic auto scroller (bottom) combines 
pivoting mechanism with electronic speed-control circuits. 
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Portable electronic tools 


I'd like Craftsman's new electronic 
Jy&-inch drill even if it weren't elec- 
tronic. Sure, the electronic circuitry 
provides variable speeds up to 1,200 
rpm. Sure, the circuitry adjusts to the 
load on the drill and feeds more power 
to the motor as required to hold a 
steady speed. But what I like about 
this new drill is the chuck: It's keyless. 
To open it, you pull back on the plas- 
tic collar that surrounds it, put the 
drill in reverse, and squeeze the trig- 
ger. To tighten it, you retract the 
collar, switch the drill to forward, and 
squeeze the trigger again. The chuck 


Model T-50 Wess Duty 
All Purpose STAPLE GUN 


Versatile powerful tool for heavy duty fastening needs ... 
like insulating, ceiling tile, weatherstripping, etc. Drives 


into hardest woods — even soft metals. 
Model ET-50 Electro-matic 
All purpose STAPLE GUN 


closes, then makes a ratcheting sound 
and grips the shaft of the bit like an 
iron fist. 

I feared that the chuck might slip, 
but a simple test proved otherwise. I 
put a *?s-inch bit in the chuck, snugged 
it up, then clamped the bit tightly in 
the oak-lined jaws of my bench vise. 
When I squeezed the trigger, the chuck 
held perfectly as the bit turned reluc- 
tantly in the vise. 

So, there's no more fumbling with 
chuck keys, no more losing them, and 
no more tethering them to the power 
cord only to snag your work. 


Unlike many variable-speed drills 
that jump quickly over the low speeds, 
this one has a smooth, even response 
over its full rpm range that's especially 
handy when starting holes and driv- 
ing screws. At $100 this new drill isnt 
cheap, but if you like convenience and 
easily controlled power, it's worth the 
price. 

Progress, unfortunately, doesnt al- 
ways bring improvement. Case in 
point: Craftsman's new electronic auto 
scroller. l've been using a Sears auto 
scroller for years and have found it to 
be one of the smoothest-running, easi- 
est-to-operate jigsaws on the market. 

But Sears' new electronic is a turn- 
around. Although it features a coun- 


| terbalance system to fight vibration, 
| it shakes badly. Combine that with a 


very high noise level, and you have a 
tool that's tiring to use. 

The speed-control dial has been 
moved from its old position at the rear 
of the tool up to the grip, under the 
heel of your hand, where it's hard to 
reach. And the dial is so small that 
it's difficult to turn. The base is just 
a bit more than half as wide as the 
old one, making the tool a bit tippy 
when you take it through curves. 

Now the good news: The new saw 
has a dust blower to keep your line of 
cut clear and a chip deflector to keep 
dust out of your eyes. The blade clamp 
takes a wide variety of blades and 
even lets you use broken ones. The 
base is reversible, with a secondary 
blade opening that fits closely around 
the blade to minimize splintering on 
fine work. 

Finally, the new electronic circuit- 
ry does a fine job of controlling speed, 
feeding extra current to the motor as 
required. Still, I wish the engineers 
had simply put the electronics into 
the old saw instead of creating a new 
$100 tool. 
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With this electric Staple Gun the housewife can breeze 
through upholstering, repair screens, cover a cornice, 
wall coverings, stair treads, valances, etc. with 
trigger-squeeze action. And it's safe too...with on/off 
lock. Operates on standard household current. 


Manual or electric... Arrow Staple Guns are faster, easier and better to handle — of do-it-yourself home 
fix-up and repair projects. Convenient, one-hand operation leaves your other hand free to hold, stretch and 
control material for a neat fastening job with that professional touch. Both models use No. T-50 Staples in leg 
lengths ranging from 1/4 to 9/16" plus special Staple for ceiling tile application. 


Use Only Genuine Arrow T-50 Staples for Jam-Proof Performance. Accept No Substitutes. 
Made in America to the Highest Standards of Quality & Excellence. 
Available at all leading Hardware, Home Center & Discount Department Stores Everywhere. 
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OVERLOAD 
FLASHES BOTH 


Pressing the “select” buttons programs 
Sears electronic router according to 
hardness of work and cutter size. Lights 
indicate choices you’ve made. Choos- 
ing soft material and small bit gives 
you the highest rpm. 


ARROW FASTENER COMPANY. INC. 


271 Mayhill Street, Saddle Brook, N.J. 07662 
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Son of Quattro 


OSC 


FIVE-SPEED MANUAL TRANSMISSION 


FRONT-AXLE 
FINAL DRIVE 


GEARBOX PINION SHAFT 
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If two-wheel drive is fine, then four- 
wheel drive is twice as good—or at 
least better. That seems to be the 
thinking at Audi, where four-wheel 
drive is slowly spreading to all its cars. 

‘First there was the $30,000-plus 
Quattro turbo sports coupe, intro- 
duced last year in Death Valley as the 
ultimate in high-traction, high-per- 
formance vehicles. Now Audi has in- 
troduced the 4000S Quattro. This 
model brings high-performance four- 
wheel drive to a more reasonably 
priced sedan. 

How reasonable? Although the 
$16,500 list price may seem high, it 
includes all the options Audi offers on 
the 4000-series models except a sun roof 
and metallic paint. In reality, the ve- 
hicle is the standard four-door 4000, 
equipped with special suspension, 
four-wheel disc brakes, and full-time 
four-wheel drive. 

One important difference between 
the 40005 and other four-wheelers is 
its low stance; its ground clearance is 
just five inches. Audi accomplishes 
this by means of a compact five-speed 
transaxle in which the front-drive pin- 
ion shaft turns inside a tubular trans- 
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CENTRAL DIFFERENTIAL 


CENTRAL-DIFFERENTIAL LOCK 


DRIVE SHAFT 


REAR-DIFFERENTIAL LOCK 


mission output shaft (see drawing). 

Another important difference is the 
fuel economy Audi expects. The 40005 
is rated at 21 mpg city and 28 mpg 
highway on unleaded regular. Audi 
claims that its four-wheel system 
doesn’t increase the car's fuel con- 
sumption and that it may boost econ- 
omy when road conditions deteriorate. 

You'll be able to spot these unique 
vehicles by their special styling addi- 
tions: a front air dam, a rear-deck lid 
spoiler, black trim around the windows, 
and bright alloy wheels. But you'll 
have to be quick to catch all those 
details: Audi has dropped its 2.2-liter 
(135-cu.-in.) five-cylinder into the 
4000S engine bay, and it claims a 
zero-to-60-mph time of 9.5 seconds. 

Meanwhile, in Europe, the Volks- 
wagen Passat wagon variant, called 
Tetra (our Quantum), also gets the 
four-wheel-drive treatment. Аз with 
the 40008, a rear differential 15 added 
to the normal front-drive layout. Top 
speed is 113 mph, and the zero-to-62- 
mph time is 11.2 seconds, according 
to VW. Fuel consumption of the four- 
by-four wagon is claimed to be 34.5 
mpg at 55 mph.—Jim Dunne 
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Dixon Industries, Inc., Box ? 
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Trims 
Close 
Cuts Fine 


11 or 8 hp 30", 11 hp YES T 4 
42" cut; side or rear > A; 
discharge models. 


Saves Time 


Hundreds of ZTR® owners have cut 
mowing time in half. 


: = Ask your est Dealer for a demo; 
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Q This summer, Fiat plans 
to introduce a small hatch- 
back equipped with a contin- 
uously variable transmis- 
sion. Stepless ratio changes 
give the automatic the ef- 
ficiency of a manual. 


By DAVID SCOTT 


or years, engineers have been 
talking about the advantages of 
a continuously variable trans- 
mission (CVT). Now, the world's 
first CV'T-equipped production automo- 
bile is coming on the market. It's the 
Fiat Uno 70, a baby front-wheel-drive 
car with Uno-matic transmission [PS, 
June '80]. 

But it wont be alone for long. It will 
soon be joined by other СУТ models 
produced by other major manufactur- 
ers in what promises to become a ma- 
jor European marketing battle. 

CVTs, used with industrial-type 
drives for some time, are desirable be- 
cause they allow stepless ratio changes 
in a vehicle's transmission. As a result, 
engines run at near-constant speed, 
within their most fuel-efficient rev 
range, despite the load or the driver's 
power demands. And CVT avoids the 
hydraulic losses of the usual torque 
converter. 

The Fiat CVT works by varying the 
working diameters of two pulleys. A 
steel belt linking the pulleys rides 
in a V-shape groove on both pulleys 
(photo, next page). À continuous range 
of ratio changes is achieved by chang- 
ing the belt position in these grooves. 

An input gearset drives a primary 
pulley, linked to the secondary pulley 
and output gear by this unusual steel 
belt. A hydraulic cylinder built into 
one of the cones for each pulley moves 
it axially, changing the spacing rela- 
tive to the fixed cone. 

This pinching action between the 
cones clamps the steel belt anywhere 
along the V-shape pulley grooves. The 
axial motion of one cone on each pul- 
ley changes the working diameter of 
the pulley, depending on where the 
steel belt is clamped. 

Although conventional belts rely on 
tension to couple power between pul- 
leys, the CVT's drive belt doesnt. In- 
stead, the secondary pulley is pushed 
into rotation by the steel belt. The belt 
is a laminated loop of bands carrying 
an endless string of thin, bead-like 
blocks. 

As the primary pulley turns, it com- 
presses the train of blocks on one side 
into a rigid stack. This pushes against 
the secondary pulley, causing it to 
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At last: mass-production 


steple 


transmission 


Multi-disc clutch packs (left) on input 
shaft of Fiat Uno-matic CVT engage 


rotate. Cone spacing of the output pul- 
ley is varied in the same way. During 
initial start-up, the input pulley is set 
at maximum spacing for a minimum 
diameter, giving the equivalent of the 
bottom-gear ratio. The output pulley 
is closed up for maximum diameter. 
Spacing of the two pulleys changes 
in opposition as the car speed increases, 
giving glissando shifts in ratio. The 
pulleys move in step so the belt loop 
is always taut, and clamping pressure 
is optimized. These variations are con- 


forward and reverse, and drive primary 
pulley linked by belt to output pulley. 


trolled automatically by a system of 
hydraulic valves, which in turn are 
regulated by input signals registering 
throttle position, engine speed, and 
torque demand. 

Fiats Uno-matic transmission was 
developed by van Doorne's Transmis- 
sie, a small Dutch firm. The CVT de- 
sign just described has been undergo- 
ing testing for several years. The trans- 
mission is very compact, making it 
suitable for transverse engines in 

Continued 


Wehcor's Workhorse. 


520 less and five ye 
your curren 


For years you lived contentedly with 
your rented phone. Now the phone com- 
pany wants you to make the arrangement 
permanent. 

But before you Dey usad е 
company equipment, look at cor's 
remarkable Workhorse. А reliable, 
modern electronic telephone that out- 
performs your present phone five 
important ways. 


All phones do not sound alike, as 
the CBS Technology Center discovered 
recently when they tested telephones by 
eight manufacturers. All were premium 
phones, priced as high as $135. 

Even though the Workhorse was 
the least expensive telephone in this 
Mechanix Illustrated test, it achieved 
the highest overall score in the critical 
measurement of sound sensitivity. For 
you, this means a clearer conversation 
and more true-to-life voice transmission. 
In fact, these trials found the Webcor’s 
distortion to be less than one-third that of 
Bell’s Trimline™ (measured at 300 Hz.). 


EZ" Because of an an- 
noying design oversight, 
you can't silence the 
ringer on your present 
phone. You have to fum- 
ble with unplugging the 
cord for privacy. Work- 
horse gives you a con- 
venient Ringer-Off 
switch on the base. (It's 


Choose from three col- 
ors: Brown, Sand, and 
White. ingenious design 
lets you use Workhorse 
as a table or wall- 
mounted phone. It's 
easy to switch formats 
as your needs change. 


CÓ o mo а 


the only phone of the eight reviewed by 
Mechanix Illustrated with this thoughtful 
feature.) You can also adjust the ringer 
volume from loud to soft—a convenience 
you won't find on Radio Shack's $64.95 
Trim-Fone or GTE's $69.95 Styleline. 

With Webcor, you can sit back and 
make your calls in comfort, away from the 
base. Both the keypad and ‘hang-up but- 
ton are built into the streamlined handset 
(weighs one-third less than the Trimline 
handset—a difference you'll appreciate 
during long calls). 

For extra versatility, this handsome 
desk phone also mounts on a wall with 
two screws (included). Or you can attach 
it directly to your present wall plate. Both 


New 
Used 
*Rental 
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cords are fully modular, so it's easy to 
snap in a new one. Modern tone dialing 
gives you access to economy long dis- 
tance services such as MCI”, Sprint™, 
and Western Union’s MetroFone™. (Pulse 
model also available.) 


3. Rugged as original equipment. 
Workhorse gives you the substantial 
feel and superior engineering of original 
equipment telephones. In fact, one of the 
nation's largest phone companies now of- 
fers it as a standard replacement phone. 
The quality is obvious—from the 
positive click of the sculptured pushbut- 
tons (life-tested for one million pushes), 
to the flawless fit of the heavy gauge ABS 
components. Webcor uses only the pre- 
mium T-grade of this tough polymer. 
4. The lasting virtue of simplicity. 
Workhorse has virtually no mov- 
ing parts to break down. Its modern inte- 


telephone. 


grated circuit board vastly simplifies in- 
ternal components. One example: where 
Trimline employs a complex, mechanical 
dial pad, Workhorse uses the newest 
solid state soft-touch technology. 

A respected electronics maker since 
1925, Webcor backs this impressive relia- 
bility with a toll-free customer service 
number and quick factory service by 
mail. (Buy your nf tented! telephone, and that 
complicated, aging equipment will be 
your responsibility to repair once the 
30 day warranty is up. No more free 
service calls.) 

5. A price you can't resist. 

Thousands of Workhorse phones 
have been sold for $64.95. Now, with the 
AT&T divestiture creating millions of po- 
tential new customers, Webcor slashes 


the price to ony 19 
Comes 8' wall cord, 14' coiled 
handset cord, wall mounting instructions, 
and 90 day warranty. Measures 9 x 3x 5”, 
weighs 2 lbs. FCC approved. 
` Test this remarkable phone yourself 
risk-free for 30 days. If you don't agree 
Webcor gives you more value for your 
dollar than your present telephone—or 
any phone—return it for a full refund. 
Discover the new standard of quality 
in telephones. Order today, and put a 
Workhorse to work for you. 


ORDER TOLL-FREE. 
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И For fastest delivery, credit card hold- 

g ers please call toll-free. Order product 
#MWE709 for the Webcor Tone phone 

X or #MWE708 for the Pulse model for 

Е rotary customers (please specify 

E color). Or send a check for $39 plus 
3.50 delivery. CA residents add 6% taz. 


з 800 344-4444 


: бонда Sool (415) 344-4444 


= THE SHARPER IMAGE 


| 680 Davis Street, Dept. 8389 
my San Francisco, CA 94111 © 1984 The Sharper Image 


Stepless transmission 


ane Mee 


Uno transverse-engine hatchback capi- 
talizes on the wide shift-ratio spread 
in a short, compact transmission pack- 
age. Input power from the engine is 
coupled through a multi-plate wet- 
clutch pack that provides forward or 
reverse drive with a gear train. Pulley 
diameters are varied by sliding pulley 
cones, which act as a piston in a hy- 
draulic cylinder supplied by the CVT 
oil pump. This positions a steel belt— 
320 thin blocks threaded around a loop 
of laminated bands—at different depths 
within V-shape pulley grooves. Power 
is coupled to the secondary pulley when 
blocks on the steel belt are compressed, 
forming a rigid stack that pushes the 


50 | POPULAR SCIENCE 


Layout of van Doorne CVT for Fiat 


output pulley into rotation. As the pri- 


mary pulley is widened, for example, 
cones of the secondary pulley are nar- 
rowed hydraulically to accommodate 
the fixed belt length. (The blocks mov- 
ing between the pulleys travel slightly 
faster than the steel loop threaded 
through them.) Cylinder pressure and 
cone spacing on the pulleys are af- 
fected by the following: drive ratio in 
operation, which can be detected by a 
simple mechanical sensor for the pri- 
mary pulley; engine speed, detectable 
by a Pitot tube immersed in an oil-filled 
trough; and throttle position, sensed by 
a cam on the accelerator shaft. A built- 
in differential couples power to the 
vehicle's front wheels. 


which space is tight. It gives the Uno 
70 hatchback the same fuel economy 
as a manual-gearbox-equipped car 
—even one driven by a skilled driver 
able to select the best shift points. 

The Uno-matics will initially be 
built by van Doorne's Transmissie. 
European Ford will later begin vol- 
ume production of the same design at 
its transmission plant in Bordeaux, 
France. The Ford CVTs will be fitted 
to the Fiesta and supplied to Fiat and 
other car manufacturers. 

The van Doorne design offers a wide 
shift ratio, 5.55:1, which is greater 
than Uno's normal five-speed over- 
drive gearbox. With a 1.3-liter [79.3- 
cu.-in.] engine in both its CVT and 
manual-shift cars, Fiat reports identi- 
cal fuel-consumption figures: 47 mpg 
at a constant 55 mph, and 28.6 mpg 
for the urban test cycle. 

Although the CVT is slightly slower 
at top speed and in acceleration from 
zero to 60 mph, it has superior pick- 
up after 25 mph. That's because the 
transmission always glides smoothly 
through the most-suitable ratio band. 

The Fiat Uno-matic blends elements 
of a conventional automatic with СУТ. 
Starting from rest, engine power is 
coupled by a pair of multiple-disc 
clutches, like those used in ordinary 
automatics. Forward or reverse locks 
different elements of a simple epicy- 
clic gear train. This clutch-gear-train 
arrangement offers smooth, jerk-free 
engagement. 

For its CVT, Ford is planning micro- 
computer instead of hydraulic control. 
А microprocessor regulates clutch en- 
gagement for fast starts—even when 
the engine is cold and revving fast. 
The rate at which the СУТ is engaged 
can be selected: "comfort" or "sport" 
driving modes. 

Ford's electronics also give precise 
control of steel-belt tension and clamp- 
ing. This minimizes energy and, there- 
fore, fuel demands of the hydraulic 
pump that powers these operations. 
Stepless ratio control is another elec- 
tronic function for Ford: A “map” of 
engine performance characteristics 
stored in the computer allows switch- 
selected “economy” or “sport” shifting, 
according to your tastes. | 

CVTs are clearly slated for wide use 
in Europe. GM has earmarked some 
$162 million to make van Doorne-type 
units in France, perhaps by 1985. 
They are expected to be used with 
larger engines (over 1.6 liters). Volks- 
wagen, Mercedes, and other German 
firms are in the picture, too. 

The German entry is a dark horse 
in the CVT race. Fiat will be first past 
the post, but bigger winners may fol- 
low in a contest in which the stakes 
are very high. 


Go on line in the 
world's fastest 
growing technology. 


NEW! DATA 


COMMUNICATION 
TRAINING FROM NRI 


Practical training includes 
computer, modem, test instruments, 
and access to exclusive NRI 
communications network 

Satellites. ..microwave. . .fiber optics... 
dedicated land lines. Suddenly the world is 
communicating in a new and different way, 
via digital data systems. People talking to 
computers. ..computers to computers... 
information is stored, retrieved, and 
relayed in nanoseconds. And an entirely 
new kind of communications is born. 


Industry, opportunities to triple 

Data and telecommunications is already a 
$150 billion industry and is expected to 
triple over the next five years. One typical 
company has grown from $85 million to 
$650 million. . .a 765% growth since 1978 
alone. The need for qualified technicians to 
install, maintain, and service this enormous 
investment in high-tech equipment is 
tremendous even now. Opportunities and 
salaries can go nowhere but up and up. 


NRI will train you at home 


You can learn at home in your spare time to 
become a data communications techni- 
cian with NRI at-home training. NRI will 
start you with the basics, build upon your 
knowledge with easy-to-follow, bite size 
lessons to take you into the world of digital 
data communications. You'll learn what it 
takes to work on satellite, microwave, fiber 
optic, and telephone data links. 


And you'll learn at your own 

comfortable pace, without 
classroom pressures or evenings away 

from your family. Over the past 70 years, 
NRI has taught the latest high-tech skills 
to almost 2 million students to become the 
world's largest and most successful 
school of its kind. 


Hands-on training 
includes com- 
uter, modem, 
reakout box and 
much more 
NRI takes you far beyond "book learning." 
As part of your course, you receive plenty 
of practical hands-on training that gives 
you real-world skills. You get the Radio 
Shack Color Computer, with 16K memory 
to teach you the systems and language of 
data communications plus you get an 
operating modem to let you tie in with 
world-wide communications networks. 
You build your own RS-232C 
interface breakout box, an indi- 
spensable installation and 
trouble-shooting instrument 
you'll use throughout your career. 
You receive a professional _ 
digital multimeter and | aii 
the NRI Discovery ù E: 


Lab, where 


you 
construct 
solid- 

state circuits and ` 
demonstrate practica 
applications of the theory you've learned. 


Learn on-line with the 
exclusive NRI data network 


You'll learn what data communications is 
all about by actually becoming part of an 
operating network. Using your computer, 
modem, and terminal software, you'll go on 
line to "talk" to your instructor, take your 
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exam by computer link, communicate with 
other NHI students and leave messages on 
the NRI "bulletin board." 

As part of your course, you'll also receive 
membership in THE SOURCE *" , a regular 
$100 value. A phone call ties you into com- 
puters loaded with instant news, stock 
quotes, electronic mail, educational pro- 
grams, games, even discount shopping and 
travel reservations. 


Move into the future, 
send for Free Catalog 


You can't find training like this anywhere else 
only NRI trains you at home for an exciting 
and rewarding career in the brilliant new world 
of Data Communications. Mail the postage 
paid card right now for our big catalog of 
high-tech electronic careers showing all the 
equipment you get, detailed lesson descrip- 


tions, and career opportunities. Look it over 


and decide where you want your future to 
grow. Act now. There's a real need for trained 
data communications 
technicians. 
Training includes all this equip- 
ment you keep. . . 16K computer, 
modem, breakout box, digital 
multimeter and the exclusive 

NRI Discovery | ab. 


NRI SCHOOLS 


McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue 
Т Washington, D.C. 20016 


M ü WE GIVE YOU TOMORROW. 


TRS-80 is a trademark of the Radio Shack division of Tandy 
Corp. SM a service mark of Source Telecomputing Corp., 
a subsidiary of the Reader's Digest Association, Inc. 


Super crystals 


generate steam heat 


© Thirsty zeolite soaks up water without dissolving, releasing heat 
in the process. A team of German researchers has mated these energy- 
storing crystals with a passive heat pump for low-cost home heat. 


No boiler needed: The radiator at left 
is heated by steam produced inside 


By DAVID SCOTT 


HANOVER, WEST GERMANY 
arkus Rothmeyer squeezed 
a few drops of water from 
a plastic bottle into a test 
tube half-filled with a white 
substance resembling rice grains. In- 
stantly, steam rose from the tube. 
“Touch it,” he said, smiling. I gingerly 
fingered the glass. Wow! It was boil- 
ing hot. 

“That’s zeolite,” Rothmeyer ex- 
plained. “Those crystals soak up water 


process. They're used commercially as 
a drying agent inside double-glazed 
windows. But we're using them, along 
with an unusual heat pump, as an 
energy-storage system for off-peak 
electricity, he said. 

Rothmeyer pointed to a cutaway 
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two crystal-filled tanks enclosed in an 


insulated box (shown in cutaway in 


model of the system. "Zeolite contain- 
ers in a house basement would take 
up- less room than a typical domestic 
fuel-oil tank,” he said. “But they could 
deliver enough continuous heat to run 
seven or eight radiators for 17 hours 
a day. At night, off-peak electricity 
would recharge the system. Water is 
the only working fluid.” 

Rothmeyer and Peter Maier-Lax- 
huber make up a project team led by 
Professor George Alefeld, head of the 
Physics Department at Munich Tech- 
nical University, Munich, W. Germany. 
I met Rothmeyer at the huge Hano- 
ver Inventors Fair, where the model 
of a zeolite home-heating installation 
was outstanding, even among his de- 
partment’s high-tech exhibits. 

The model featured two box-like 
containers. “These would hold 800 
kilograms [1,764 lbs.] of zeolite,” 


this display model). A passive s ond" 
pump (right) adds bonus energy. 


Rothmeyer said. "That's less than 
one-quarter of the average volume of 
European oil tanks. And the material 
can be reused many times." 

Zeolite is a versatile material. It's 
used not only as a desiccant but also 
as a catalyst in industrial chemistry, 
and even as a water softener in deter- 
gents. Though it has never before been 
used for energy storage, Rothmeyer 
says zeolite’s unique properties pre- 
sent exciting possibilities. 

The base material is a porous, crys- 
talline alumino-silicate, composed main- 
ly of silicon oxide, aluminum oxide, 
and sodium. Up to one-half the vol- 
ume is empty space, formed by micro- 
scopic pores. 

This sponge-like cellular structure 
can take in large amounts of water. 
The heating effect as it does so is sim- 

Continued 
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lhewaythings are going, 
my grandson will learn how tomow lawns 
onthesame tractor my son did. 

It's not every day you hear about a three-generation lawn and garden tractor. After all, the 
average lifespan of a "bargain" tractor is only about four or five years. So when we received a letter 
from the Brenner family of Towson, Maryland, we were pretty pleased. 

It seems their 1966 John Deere tractor is running as well today as it did in the showroom. 
And with a little luck, it'll still be out there mowing away when it's time for young Jason's first lesson. 

Of course, when you know how they're built, it’s no surprise they last so onp can even 
feel the difference. They're tighter. More solid. So you don't bounce around as much. And with dozens 
of optional top-quality attachments, you can use them year-round for mowing, tilling, landscaping 
and snow removal. | 

So if you're looking for a lawn and garden tractor that'll stand the test of time, take a look 
at the new 1984 models at your nearby John Deere dealer. They come in eight sizes, from 10 to 20 hp. 

Naturally, we cant guarantee that yours will last as long as the Brenners: But on the other 
hand, there are more than a few originals out there today that make theirs look young by comparison. 

For more information or the name of the dealer nearest you, call 800-447-9126 toll free (Illinois, call 

1-800-322-6796). Or write John Deere, Dept. 50, Moline, IL 61265. 


Nothing Runs Like a Deere" @ 


Super crystals 


ilar to what happens when water is 
added to caustic soda. 

But zeolite is insoluble. The ad- 
sorbed water fills the pores of the 
material, and the zeolite remains solid 
even when soaking wet. This makes 
the adsorption process reversible. After 
release of the internally generated 
heat, zeolite can be dried out. That's 


how the Munich University team is | 


using it for energy storage. 
Regeneration, adsorption 


In the Munich system, electric heat- 
ing elements dry the zeolite during off- 
peak periods. The drying process pro- 
duces steam that's used for nighttime 
heat (see diagrams for details). The 
energy-storage capacity of the system 
after this overnight drying is 300 kil- 
owatt-hours. 

"We call this phase the regenera- 
tion cycle," Rothmeyer told me. “We're 
storing energy from cheap electric 
current, and we can hold it indefinite- 
ly The entire system is sealed and 
evacuated." 


When the zeolite is fully dry and the | 


electric heaters are switched off, the 
system is ready for energy discharge. 
*We call this the adsorption cycle," 
Rothmeyer said. "We dampen the zeo- 
lite by admitting water into evapora- 
tor troughs in the base of each zeolite 
container. Because there's a vacuum 
there, the water readily evaporates, 
and the vapor wets the zeolite." 

That starts the physical reaction, 
and the heat generated is transferred 
to water inside heat exchangers em- 
bedded in the zeolite. This produces 
steam for domestic heating. 

An important part of the system, 
Rothmeyer stressed, is a unique, pas- 
sive heat pump used during the ad- 
sorption cycle. Like a conventional 
heat pump, it gives a "free" tempera- 
ture boost. But it differs radically in 
having no compressor or moving parts, 
so it consumes no energy itself and is 
completely silent. 

The heat pump is basically a sim- 
ple air-to-water heat exchanger placed 
outside the house. Water chilled to 
near freezing by surface evaporation 
in the vacuum of the zeolite containers 
flows outside to the heat exchanger, 
where it picks up heat from the air. 

Unlike other heat pumps, there 18 
no gas-expansion-and-compression cy- 
cle. The heat-pump effect results solely 


from the low working temperature of 


the water and the small variations 
within the heat range. 

In mild winter weather, for exam- 
ple, water leaving the zeolite tanks is 
chilled to about 34 degrees F. As the 
water flows through the exchanger, it 
is heated to about 41 degrees F by 
ambient air before returning to the 
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Plumbing is complex, but the working 
principles of the zeolite heating system 
are surprisingly simple. Storage con- 
tainers (1) hold 1,500 liters (396 gal.) 
of zeolite. During the charging cycle, 
electric-resistance wires inside flat ra- 
diator plates (2) heat wet zeolite to 482 
degrees F. (Each container has 11 plates, 
but just one is shown.) Water trapped 


| in the porous zeolite crystals boils, and 


the rising steam passes through a man- 
ifold (3) to a condenser tank (4), where 
it gives up its heat to water in a sep- 
arate pipe loop (5). Pump (6) circulates 
water heated to about 176 degrees F 
through house radiators (7). As steam 
from the zeolite container condenses in 
the tank (4), water drains from it into 
holding tank (8). 

The zeolite can store 300 kWh. Dur- 
ing the discharge cycle (shown above), 
the stored energy provides enough heat 
to supply at least seven radiators for 
17 hours. The cycle begins when water 
collected in the holding tank (8) is re- 
leased. Some water flows out of the 
tank's front outlet and is fed by pump 
(9) to the bottom of the flat radiator 
plates (2) in zeolite containers (1). The 
hollow plates, which house the insu- 
lated electric wires used in the charging 


zeolite tanks. This warmed water re- 
evaporates in the tanks, helping to re- 
lease more stored heat from the zeolite. 

The passive heat pump adds about 
30 percent to the energy that is origi- 
nally supplied by the electric heaters 
to dry the zeolite, Rothmeyer told me. 
It's a something-for-nothing feature of 
the storage system. 

What happens in sub-zero weath- 
er? “No problem," Rothmeyer replied. 
"There's antifreeze in the water, which 
is always colder than the ambient air 
because of heat-exchanger action in 
the tanks. When it's, say, minus 10 
degrees C [14 F] outdoors, the liquid 
leaves the evaporators at around mi- 
nus 15 degrees C [five Ё] and is then 
“warmed” to ambient temperature for 
a five-degree heat gain," he said. 

Air conditioning in summer is a 
promising spinoff of the passive heat 
pump. The heat exchanger could be 
placed in a window, and the chilled 


DRAWING BY EUGENE THOMPSON 


cycle, double as fluid heat exchangers. 

At the same time that water is pumped 
out of the front of the tank (8), it flows 
via gravity feed out of the rear outlet 
and into the back of evaporator troughs 
(10) in the base of the zeolite containers. 


Because the entire system is sealed and 
evacuated, the tepid water released 
into these open troughs evaporates 
readily. The rising vapor wets the ze- 
olite, generating heat. The temperature 
inside the zeolite containers reaches 
176 degrees F, creating steam in the ra- 
diator plates (2). Steam emerges from 
the plates via small top pipes feeding | 
the manifold (3) and flows to the con- 
denser tank (4), as in the charging cy- 
cle. There it again transfers heat to 
water circulating in house radiators. 
Water collected in the condenser again 
drains into the tank (8). 

Water in the evaporator troughs (10) 
follows another flow path. Surface evap- 
oration in a vacuum chills the water. 
Fed by pump (11) to an outdoor heat 
exchanger (12), the condensed water 
warms to ambient temperature. Pump 
pressure overrides opposing gravity 
feed from the rear of tank (8) and re- 
turns the warmed water to the troughs 
to continue the evaporation cycle. 


water circulating through it would 
cool air blown into the room. Domes- 
tic hot water would also be available. 

An actual installation would have 
two heat exchangers for the heating 
and cooling modes, with merely a cou- 
ple of water valves for the season 
switchover. 

How long does the team expect the 
zeolite to last in a typical installation? 
"That depends on the temperature and 
pressures you use," Rothmeyer told 
me. “So far, we have recycled the full- 
size setup in our physics lab over 2,000 
times, and it's still going strong. In 
any case, we're using a fairly cheap 
synthetic material that is readily avail- 
able, so replacement cost would not 
be great.” 

Although no company has commit- 
ted itself to zeolite development, 
Rothmeyer says the Munich project 
has aroused considerable commercial 
interest. 
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NOTHING LIKE IT. 
ON THE ROAD OR OFF. 


The amazing ride of Delco/Bilstein gas shocks. 

Now available on Chevy S-10 4x4 Pickups. Imagine. 

А shock designed for outstanding performance in the rough 
and uncanny smoothness on the road. 


і в 


Smooth and tough. 5-105 optional off-road package has new — 

gas shocks that are designed to fine-tune themselves to provide CARS AND TRUCKS 
| / ivi OF THE XIV 

a highway ride SO smooth you may forget you re driving a чик NÉ 

truck, and amazing agility and control over brutal terrain. GAMES 


Revolutionary 4-wheel drive. When you team these 
technologically advanced shocks with the revolutionary 
Insta-Trac 4-wheel-drive system, you've got yourself one 
tough off-roader. Chevy 5-10 4x4. 

Grille guard shown above is available through your Chevy dealer. 


Let's get it together... buckle up. Sarajevo 'B4 


J C£ CN gm ВЫЙ 


CHEVY TOUGH IS TAKING CHARGE 


E VERO) А.л. RE TOR DS TOBACCO COMPANY 


kan LIGHTS: 9 mg." "ur" 0.8 mg. nicotine a. per cigarette by FIC method 
FILTERS. 15 m. "tar" 10 m m. nicotine n Pour. FTC Report MAR. 93" 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking [s Dangerous to Your Health. 


Pop-up house for 


emergency shelter 


© Folded, this house made ofa foam-alum- 
inum composite is easily carted to an emer- 
gency site by helicopter or truck. The house 
goes up in minutes using low-pressure air. 


By SUSAN RENNER-SMITH 


ts not cute, nor is it cozy. But the Flexible House 
might look very welcome to families made homeless 

by flood, hurricane, or other disaster. 
Made of PVC-foam insulation sandwiched between 
aluminum sheets, the house weighs about 1,900 pounds. 
It folds flat, so a helicopter could carry it. Six folded houses 
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A true “mobile home," the Flexible 
House folds flat and locks for easy 
transport (top). No tools are needed to 
raise the roof—only a source of low- 
pressure air such as a foot pump (upper 
right). The air inflates two large, seg- 
mented balloons (one is shown above). 
Once fully inflated, the balloons are re- 
moved and stored for later use. The 
doors are lifted from the floor (right), 
and the trailer-like house is ready for 
furniture. Different types of windows 
are available, and the house can be fit- 
ted with up to four doors. 


stacked together can fit into a standard shipping container 
and be trucked to a disaster area. 

Inside the compressed house are two large, segmented 
balloons with a combined capacity of 35 cubic feet. When 
inflated by low air pressure from a foot pump—or even 
from a truck's exhaust—the balloons raise the house. If 
there is no air-pressure device, six men can set up the 
house in several minutes, says the developer (Aluminum 
Teknik, S-612 21 Finspang, Sweden). 

Once erected, the house is a barracks-like building 19.6 
feet long, 7.8 feet wide, and 7.5 feet high. It has 151 square 
feet of floor space. There are no interior partitions, but 
there are setups for plumbing and electrical connections. 
The number and size of windows varies according to the 
users’ original specifications. 

Because the roof, floor, and all four walls are insulated, 
the Flexible House is well suited for use in cold climates, 
according to the manufacturer. It also insulates against 
heat—and the aluminum exterior reflects the sun, keep- 
ing the inside relatively cool, the maker claims. The houses 
should be useful not only in emergency situations but wher- 
ever there’s a need for easily transported and erected 
housing—say, at scientific research stations and indus- 
trial work camps. 

The prototype house shown is expected to cost about 
$7,000. Aluminum Teknik is working on a cheaper version, 
which would contain more plastic. 
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Waste water 
into energy 


Ө А brewery’s nutrient-rich waste is transformed into use- 
ful methane when imbibed by bacteria in an airless tank. 
The anaerobic-digestion process relieves municipal waste 
treatment and generates methane for brewing beer. 


By BOB SEAQUIST 


nyone who has walked through 
a marsh on a warm summer 
day and whiffed swamp gas 
bubbling up from below knows 
a little about anaerobic digestion. The 
G. Heileman Brewing Co. is taking 
that knowledge a step further with a 
new waste-water-treatment plant at 
its La Crosse, Wis., brewery. The in- 
stallation, the world's largest anaero- 
bic waste-water-treatment plant, uses 
a new technology developed in Holland 
to transform waste water from the 
brewing process into cleaner water and 
energy in the form of methane gas. 

Like other waste-treatment process- 
es, anaerobic digestion imitates the 
way that nature reprocesses organic 
wastes. In a marsh, the gas (mainly 
methane but also including other 
components, such as rotten-egg-smell- 
ing hydrogen sulfide) is produced by 
underwater bacteria that break down 


"INCOMING WASTE 
LEFTOVER GAS 


Heileman's Biothane plant can process | 


six million gallons of liquid waste per 
day. Incoming water is heated by out- 
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ТО BREWERY ——— 3mm uS 


dead plant life without benefit of air. 
By contrast, the more-common aero- 
bic digestion takes place in the pres- 
ence of air and produces no methane. 

For industry, natural anaerobic di- 
gestion works too slowly. But a Dutch 
scientist, G. Lettinga, engineered a so- 
lution that makes the process econom- 
ical. His “upflow anaerobic sludge 
blanket" system delivers a uniform 
flow of optimum-temperature waste 
through a suspended layer of bacteria. 
The bacteria, in colonies about the size 
of the period at the end of this sen- 
tence, digest the waste and excrete 
tiny bubbles of methane. The system 
is especially suited to the kinds of 
wastes produced in food-processing 
plants and thus was quickly adopted 
by the Dutch sugar-beet industry. Now 
the technology has been licensed to 
firms in other countries, including the 
Joseph Oat Corp. (Camden, N.J.) in 
the U.S., which markets the process 
under the name Biothane. 

The system works best with waste 
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going effluent. In reactor, sludge blan- 
ket of bacteria anaerobically digests up 
to 85 percent of organic material. 


water that is relatively low in sus- 
pended solids. Brewery waste is largely 
wash water, some grain, and a little 
spillage—cleaner than many other 
kinds of industrial wastes. 

At Heileman, when environmental 
engineer Mike Biedron sees the waste 
water for the first time, it is a brown- 
ish liquid that smells something like 
beer. After passing through a bar 
screen to remove occasional bottle 
caps, barrel bungs, and other large 
pieces, the fluid passes through a pair 
of heat exchangers to bring its tem- 
perature up to the 95 degrees F that 
the bacteria like best. One heat ex- 
changer transfers energy from the 
warm treated water; the other uses 
the plant's own methane (see dia- 
gram). Then the waste water enters 
the bottom of the reactor tank, where 
it rises slowly through the sludge 
blanket. Within about five hours, 85- 
percent-cleaner water, plus gas, 
emerges at the top of the reactor, 
where a trough carries off the liquid 
to municipal sewers and a manifold 
collects the gas to be compressed. 

“As this anaerobic process becomes 
more understood, it'll be used a lot 
more," Biedron says, citing many 
advantages. Besides generating its 
own energy, the process leaves behind 
only about half as much sludge as do 
conventional treatments. For La 
Crosse, which had been having a diffi- 
cult time finding farmers who would 
take its sludge for fertilizer, that was 
a great relief. Before Heileman’s plant 
went on-line, the brewery used one- 
half to three-quarters of the treatment 
capacity of the city's waste-water 
plant, the chemical equivalent of a city 
of 45,000 people. 

"When the city plant was built," 
says La Crosse public-works director 
Bob Schroeder, “nobody foresaw the 
brewery's phenomenal growth." To 
keep up with the growing demand, the 
plant's pumps, de-watering equipment, 
and trucks were running at least 18 
hours а day and 5' days а week. Such 
full-throttle operation was like "taking 
a new car and driving it hard for five 
years without maintenance," Schroeder 
says. Now the pressure is off. 

In one way, however, the system has 
not fulfilled the company's high hopes. 
Although it produces enough methane 
for its own use (about $15,000 a month 
worth of natural gas, Biedron esti- 
mates), it has not generated vast 
surpluses. Efficient brewing tech- 
niques and new recovery methods have 
reduced much of the material in the 
waste water that would have gener- 
ated more gas. But as the quality- 
assurance director, Wayne Ruppel, 
puts it, "We're not in the business of 
making rich waste water." 
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MAKES CARS 
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BF GOODRICH Т 27272: 


HOW BF GOODRICH NM 
MAKES THE WORLD'S FINEST 


SPORTS CARS PERFORM: 
THE COMP ТА. — 
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The Comp T/A" was designed 
specifically with your car's 
performance in mind. In fact, when 
Car and Driver evaluated the 
Comp T/A, the overall results were 
unsurpassed. They called it "the best 
performing radial money can buy.” 


BF GOODRICH ya 


The BFGoodrich Comp Т/А is 
available in 50V, 55V 50V, and 70V 


series sizes: 

А. Special belt configuration 
contributes to the tire's V speed- 
rating for performance at speeds 
in excess of 130 mph.” 

B. Dual compound tread provides 


excellent dry traction. 
„ С. Computer-optimized tread offers 
^ A outstanding handling and cornering. 
D. Transverse lateral grooves reduce 
hydroplaning for remarkable 
Я wet traction. 
E. High-modulus bead fillers impart 
; quick steering response and high- 
^ speed handling. 
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“Applies to Comp T/A tires only; 
must be maintained as specified on tire 
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When the Comp Т/А was tested on an 


í unmodified foreign sports car, the 
vehicle generated as much as 0.855 g's 
during lateral acceleration under dry тт 


road conditions and as much as 
0.849 g's in the wet. 60 to 0 mph dry 


stopping distance was as low as 152.2 
| feet. This outstanding performance was 
Ж no surprise. After all it was the 
М Comp Т/А (raced at one-half tread 
depth) that became the first street 
lire ever to beat pure racing tires 


at LeMans. 


WE MAKE CARS PERFORM 
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HOW BF GOODRICH 
MAKES SPORTS COUPES PERFORM: 


IHE NEW RADIAL TA 60H. 


The пей /А* 60H—and new 
Radial T/A" 70 ere designed 
specifically for outstanding car 

performance. Professional drivers 
recently tested the Radial T/A 60H on 
unmodified foreign and domestic 
sports coupes. The result: impressive 
p." performance. Test vehicles generated 
as much as 0.812 g's during lateral Ра 
acceleration under dry road conditions 

and as much as 0.768 g's in the wet. № 

Dry stopping distance from 60 mph was 


w as 158.0 feet. Most importantly, 


evaluations, the tire provided the car 


The new speed-rated Radial T/A 60 
and Radial T/A 70H are engineereo 
with advanced materials and 


technology: 

А. Special belt configuration 
contributes to the tire's Н speed- 
rating for performance at speeds и 

z — - to 130 mph.* 

B. Special tread rubber compound 
promotes outstanding traction and 
durability 

C. High void-to-rubber ratio reduces 
hydroplaning for optimal wet traction. 
D. Computer-optimized tread design 
offers excellent handling. 
E. High-modulus bead fillers help 
generate quick steering response. 


with a high level of predictability and 
control at the limit of adhesion. 


“Applies to Radial T/A 60 H and Radial T/A 70H tires only; 
must be maintained as specified on tire 


HIGH TECH’ 


BF GOODRICH |8, ‘RADIAIS 


The new BFGoodrich Radial T/A 60H 
and Radial T/A 70H—a combination of 
advanced handling characteristics 
derived from the world-recognized 
Comp T/A", raised white letter styling, 
and the European H speed-rating. 
These tires are designed to make sports 
coupes perform. 


WE MAKE CARS PERFORM 


et GOODRICH — 
— "REET MACHI. 
ADIAL T/A. 


The Radial T/A" was built to give your 


car great performance—as well as 
great looks. Its advanced construction 


was refined on the track, where the 
Radial T/A is known for making 
competition cars perform. 


The history of the outstanding 
T/A" High Tech" Radial line began 
with the Radial T/A. It was the first 


J 
street tire ever to race against pure 
racing tires. And win. Today, this 


winning tradition also continues 
off the track, where the Radial T/A is 


renowned for its outstanding 
dependability, excellent mileage, and 
predictable handling. The raised white 
letter design of the Radial T/A is 
understandably a symbol of tire 


excellence. 
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The Radial T/A is designed to make 
your car perform: 
А. Special tread rubber compound 
promotes outstanding traction. 
B. Wide footprint provides remarkable 

roadholding abilities. 

C. Computer-optimized tread design 

= offers predictable handling. 

` D. High void-to-rubber ratio reduces 


hydroplaning for excellent wet traction. 


The Radial T/A is recognized not only 
for its exceptional racing heritage but 
also for ifs winning good looks on the 
show car circuits. It is available in 50. 
50, and 70 series sizes. 


Г 
HOW BFGOODRICH __ 

MAKES TRUCKS PERFORM: 

THE RADIAL MUD-TERRAIN ТА | . 

AND RADIAL ALL-TERRAIN TA: 


TON 


The Radial Mud-Terrain Т/А* and 
Radial All-Terrain T/A” were designed 
with tough truck performance in mind. 
In fact, specially modified trucks 
equipped with these tires were recently ; 
evaluated by test drivers. The 
performance was outstanding. : 


‘HIGH TECH’ 
RADIALS 


BF GOODRICH TA à 


When equipped anc ы 9 ы 2 
T. A^ 


Mud-Terrain T/A, the vehicle 
demonstrated remarkable traction— 
even through mud bogs with the 
viscosity of wet cement and under 
two feet of water. The truck with the 

| Radial All-Terrain T/A exhibited 

rugged durability and traction— 

even while completing a 135-yard 

iill climb over deeply rutted 

urain with up to a 45? slope. 


2 quiet nde 
D. Dual compound ERN ens 


Ihe BFGoodrich Radial Mud-Terrain T/A 
and Radial All-Terrain T/A are 
available in sizes for direct application 
on most original equipment wheels. 
A. Three carcass plies help resist 
sidewall bruising to optimize truck 
dependability. 
B. Folded belt system provides 
excellent handling plus strength. 
C. Tread pitch sequencing offers 
s long 


wear for better mileage. 


HOW BF GOODRICH 

MAKES LUXURY SEDANS PERFORM. 
THE SENSATIONAL, NEW 
ADVANTAGE T/A RADIAL. : 


BFGoodrich introduces the advanced 
generation Advantage T/A* Radial. It 
combines outstanding all-season 
capabilities with the excellent ride 
characteristics of the previous 
Advantage T/A tires. 


The Advantage T/A was first 
derived from the Radial T/A" —a 
tire regarded highly by experts for 
durability, mileage, and ride comiort 
Now the Advantage T/A has been 
made even better It achieves all- 
season capabilities, including 10% 
better wet and snow traction. And its 
exceptional treadwear has been 


BF GOODRICH | // 'HIGH TECH- 
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The Advantage T/A offers all the 
benefits of the Radial T/A, as well as 
white sidewall styling and all-season 

tread. 
A. Rayon carcass provides a smooth, 
comfortable ride. 
B. Deep lateral grooves in tread give 
excellent wet traction. 
C. Varied pitch ratio reduces noise 
levels to ensure a quiet ride. 

D. New dual compound tread 

generates outstanding durability. 
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comfort station 


acies 


A London comfort station (left) has a 
hidden service compartment (right). A 
brush scrubs the tipped-back toilet 


Paris has always had street-corner 
comfort stations. Now a high-tech, 
coin-operated privy from France is 
providing unisex relief for London's 
pedestrians. 

The French “superloos” are open 24 
hours. They afford total privacy in an 
atmosphere of warm, clean-smelling 
air and piped-in music. After each use, 
the toilet bowl automatically swivels 
up for flushing and cleaning from 
behind. 

The superloo is an 8'¥2-foot-high con- 
crete oval with ribbed outer walls to 
deter graffiti artists. To use it, you 
drop a 10-penny coin (about 15 cents) 
in the slot and slide open the cubicle 
door. Step inside, and there's a con- 
ventional-looking toilet seat, wall- 
recessed hand basin with push-button 
water tap and soap dispenser, warm- 
air dryer, paper dispenser, and even a 
small mirror. 

The door closes and locks automat- 
ically, unless a floor sensor detects a 
body weight of less than 55 pounds. 
This prevents small children from get- 
ting trapped inside. А mid-height in- 
frared beam gives a double-check. 

Electronic controls keep the temper- 


bowl through the opening in the parti- 
tion wall. Tape recorder, paper, disin- 
fectant, and controls are above. 


ature at a minimum of 46 degrees F, 


boosting it quickly to 66 degrees when | 
the booth is occupied. Fresh-air venti- | 


lation and music are continuous. 

When you leave, the door locks. Now 
the 30-second cleaning cycle begins: 
The toilet and the basin above it 
swivel up, and the entire floor tilts up 
vertically, moving back to face a hid- 
den service compartment. Waste mat- 
ter is flushed away, and the whole area 
is hosed down with a disinfectant 
solution. Meanwhile, a large nylon 
brush scours the upright toilet bowl. 

A blast of compressed air, laced with 
fragrant deodorant, is piped into the 
public booth to complete the cycle. The 
hinged sections drop back, and it’s 
ready for the next user. 

More than 2,400 of these hygienic 
Automatic Public Conveniences have 


recently been installed in France. The | 


factory-built units are dropped by 
crane onto the site, then hooked up 
to water and electric services. 

Aside from meeting the urgent de- 
mands of the man (and woman) in the 
street, authorities find the superloos 
cheaper to maintain than conventional 
facilities.—David Scott 
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Meet L-P-Waferwood:” It does 
plywood jobs even better than plywood. 
It cuts and nails more like solid wood. It 
splinters less. And you can use it indoors 
or out. Best of all, L-P-Waferwood costs 
less than plywood. A lot less. Try it. 
Made by Louisiana-Pacific Corporation. 
Your dealers name? Call toll-free. 
1-800-227-3800, extension 827. 


1 WAFERWOOD > 


1 The smart mans plywood. 


In 72, I drove this 
car to Lauderdale for 
Spring Break. 

The girl I caught 
staring at it married 
me the next year. 
Do you think Id 
any motor oil? 


wii 
اط‎ А" А'72 Blazer, raised on 
ia *-* ^1 Gulfpride® 
To this day, my wife 4 


swears she married me for it. 
So you could say I have a stake 
in keeping it running right. 

Which is why there was * 
Gulfpride in the crankcase 
back then. And why it's still 
there now. 

Of course, after 11 years, 
you can bet this car has had 
its share of dents and dings. 
What 4x4 hasn't? But for all 
the rough road work I've put it 
through, the engine still purrs 
like a kitten. 

So I'll keep changing the 
oil every couple of months. 
And I'll keep right on using 
Gulfpride. 

After all, my wife says Е 
she'd leave me if it weren't for 
this car. E 

I know she's Gulf a dh 
kidding. But still, ~ 10Wi40 — 

I'm not taking 
any chances. 


WHEN ITS ~ : 
A MAITER OF PRIDE. * 


Бы 


Get a $2.00 rebate when you buy 
2 quarts of any grade of Gulfpride 
oil. For details, look for Gulfpride 
displays at participating retailers. 
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(C) 1984 Gulf Oil Corporation 


OUTDOOR POWER EQUIPMENT 


Apro's pick: 
new outdoor power tools 


© New ideas from outdoor-power-equipment manufacturers make it easier than 
ever to keep your lawn and garden in shape. The new tools include close-cutting 
walk-behind mowers, a gasoline-powered hedge trimmer, a garden tiller for tight 
quarters, a backpack blower-sprayer, and a hydrostatic diesel garden tractor. 


By E. F. LINDSLEY 


Versatility and extreme durability 
mark four new 11-hp mowers from 
John Deere (Deere & Co., John Deere 
Rd., Moline, Ill. 61265). The machines 
are offered in 32-, 36-, 48-, and 52-inch 
cutting widths. Their variable-speed, 
rear-wheel drive plus independent 


wheel brakes and front casters let you 
spin the machines around easily in 
tight spots. Out in the open, you can 
attach the rear sulky ($190) and ride. 
This type of mower is more adaptable 
than a tractor to both open-field and 
close-quarter mowing. 


The price for the 32-inch model is 
$2,300; the 36-incher is $2,595; the 
48-inch machine goes for $2,810; and 
the 52-inch model is $2,845. You can 
order a 16-hp engine with an electric 
starter as an option on the two large- 


deck models. 


Turn page for more on outdoor power tools 
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Powerdriven wheels and counterrotat- 
ing tines of Roper tiller take the tug out 
of tilling. Eight-hp model is shown. 


Garden-size 
Tiller 


Pounding your way through hard- 
packed soil can be a tiring, arm-wrench- 
ing task with a conventional front-tine 
tiller. Every impact of the tines tends 


to bounce the machine off the ground | - ^ 


| and tug it from your grasp. | 
Rear-tine tillers, with their forward 


movement controlled by power-driven 


| wheels, eliminate the tugging. And 


counterrotation of the tines, which 
causes them to scoop under the soil 
rather than strike down from the top, 
stops the bounce. Because counterrota- 
tion brings the tines into the soil from 
underneath, the soil is shaved, lifted, 


| and thrown ahead—in other words, 


the machine can do a better job of soil 


| aeration than front-tine tillers. Unfor- 


tunately, rear-tine tillers have usually 
been too large and expensive for prac- 


| tical use in home gardens. 


А new family of rear-tine, counter- 
rotating tillers from Roper Outdoor 
Power Products (1905 W. Court St., 
Kankakee, Ill. 60901) promises to solve 
the oversize problem. The smallest, the 
three-hp RT130 ($600), has 12-inch- 


| diameter tines and a 14-inch till path, 


cultivation in a small garden. Power 
reverse and a single-lever control han- 
dle make it nimble and easily man- 
aged. The chain-driven, counterrotat- 


Swen converted to sprayer by add- 
ing tank and spray nozzle, uses air 


Power blowers have become one of the 
most popular outdoor power products. 
Theyre amazingly handy for every- 
thing from trash and leaf roundup to 
eave cleaning and light snow removal. 
Some blowers can also be quickly fit- 
ted with a mist-spray attachment to 
deliver pesticides and growth-control 
agents to your trees and garden. 

I tried Echo’s PBAM-400 mist-spray- 


| er attachment on an Echo PB-400 back- 
just right for seedbed preparation or | 


pack blower (Echo, Inc., 3150 MacAr- 
thur Blvd., Northbrook, Ill. 60062) and 
found that suddenly I had tremendous 


| delivery power, reaching even to the 


ing tines are claimed to produce a tilled | 


seedbed in two passes, compared with 
seven for front-tine types in tough, 
sodded soil. 

For slightly larger gardens, the same 
features are offered in a five-hp model 


| with a 17-inch till path (RT150, $800), 


and an eight-hp model with a 21-inch 
till path (RT180, $1,100). 
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tops of my fruit trees. 

The unit also features: 

e Easy, finger-tip control of spray 
volume and pattern. 

€ А big tank opening that made 
cleanup easy. 

e No tiny, hard-to-clean spray tips. 

e Extremely fine diffusion of the 
spray mist. 

Anyone who has used a convention- 


Turn page for more on outdoor power tools | 
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pressure i in n GR to feed fluid. Mist pat- 
tern is controlled by moving nozzle. 


al hand-pump sprayer will appreciate 
these advantages because many such 
sprayers are inconsistent in their de- 


livery, clog frequently, and are difficult 


to clean. 

Perhaps the big difference with a 
blower-type sprayer is that the fluid 
droplets are carried along in the blow- 
er's powerful air stream rather than 
being forced through the air under 
pressure. 

The Echo sprayer tank and compo- 
nents are made of tough, noncorroding 
plastic. The fluid tank is pressurized 
by a small line from the blower hous- 
ing so that when the engine stops, the 
tank is no longer under pressure. My 
only objection to this unit was that 
although the engine throttle is conve- 
niently located near your left hand, 
the starter handle is located at the 
rear, so you must remove the backpack 
to start the engine. The price of the 
PBAM-400 sprayer attachment is $80; 
the PB-400 blower sells for $300. 


| finish fast I'm “finished” fast 
with my ECHO... without one! 
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From the ultra lightweight to the professional 
saw, ECHO offers a chain saw to meet your 
cutting needs. Features such as hand guards, 
throttle control lockout, electronic ignition, 
automatic oiling, and an unsurpassed 
anti-vibration system are found throughout 
the product line. Come in and try an ECHO 


Chain Saw now... for the home, the farm, |. she ONE that lasts! 
the professional. | xii 


There are 9,000 Echo dealers nationwide. Use the yellow pages to find the 


one closest to you. Or, write Echo, Dept. PS, 3150 MacArthur Blvd., 
Northbrook, IL 60062 


Hydrostatic 
diesel 


For the person who wants diesel dura- 
bility and economy plus lawn-tractor 
handling, John Deere's new model 430 


| tractor is ideal. It has a 19-hp, three- 


cylinder, liquid-cooled diesel engine 
with a dual-range hydrostatic trans- 
mission. I drove the machine and found 
that its tight turning radius, combined 
with the delicacy of hydrodrive and 
individual wheel brakes, made the 
430 maneuverable and easy to handle. 

In addition to the 50- or 60-inch 
mid-mount mowing decks, the 430 
also accepts category "O" three-point 
hitch implements. It has a 2,000-rpm 
rear power takeoff and can be used 
with a 46-inch snow thrower or 47- 
inch snow blower, a rotary tiller, and 
a variable-speed, 13-bushel bagger. 
Implements are controlled by a triple- 
function hydraulic system. The price 
is $7,159. 


Rugged, diesel-powered, and nimble, 
the John Deere 430 tractor handles 
practically any yard or garden imple- 
ment with ease and efficiency. 


Save your energy: Spin Start replaces 
the rope-pull starter on your lawn 
mower, to use the cranking power of 
your 95-inch electric drill. 

Spin Start (Specialty Design, Box 


78 | POPULAR SCIENCE 


| 
à] 


| | IL rt: Wr a 


8505, Sugar Creek, Mo. 64054; $16.95) 
comes as a kit, with an aluminum 
drive cup for the flywheel, a husky rub- 
ber drive cone that is gripped in the 
drill chuck, three different-size retain- 


- ing nuts, and two flywheel screens. To 


start the engine, you simply press the 
drive cone into the cup and pull the 
drill's trigger. Friction between cone 
and cup spins the crankshaft at 600 
to 800 rpm. 

Nearly any %-inch electric drill will 
start 3.5- or four-hp engines. That 
allows Spin Start to be used with all 
typical Briggs & Stratton-, Tecum- 
seh-, and Lawn Boy-powered mowers 
with side-mounted vertical-pull rope 
starters. 

I put Spin Start on a four-hp Ward 
mower and found the instructions 
quite comprehensive for do-it-yourself 
installation—except for one point: The 
instructions suggest that you use a 
belt looped over a mower wheel and 
the cutter blade to hold the crankshaft 
when removing and replacing the re- 
taining nut. This works, but if the 
mower blade is held by friction wash- 
ers or a blade brake, you can't be sure 
of getting enough tightening torque. 
To remedy this, I removed the spark 
plug and threaded in about a foot of 
heavy clothesline to block the piston 
and resist the torque wrench. Tighten- 
ing the new retaining nut requires a 
deep socket and a torque wrench capa- 
ble of pulling between 55 and 65 foot- 
pounds. 


Turn page for more on outdoor power tools 
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Straight, even Hiring is easy with this vi bar. ee s ан; hedge teimmer: Throttle and lock a are on rear handle. 


There is only ONE leader . . . Wheel Horse. We Gasoline- 


invite you to compare. This Work Horse 


LT-1100 3-speed lawn tractor is backed by the | power ed 


same Wheel Horse engineering and design 


excellence and is available at a price you can ir immer 


afford. This spring, you won't find a better 
“quality value" ina lawn tractor anywhere ! | After testing (Green Machine's model 


| 2400 gasoline-powered hedge trimmer, 
WORK HORSE | I decided that what impressed me 
ny ^ Wheel Horse 


most were the problems I didn’t have. 

My hedges are old and tough. They’re 
also tall, which means a lot of reach- 
ing and stretching. I’ve had trouble 
with other hedge trimmers: jammed 
cutters on thick, hard growth, blades 


, | boul a wedging apart on fibrous twigs, and 

Quality. At an affordable price $ tired muscles from holding the trim- 
| | mer at arm's length. 

The sickle-bar cutter on the 2400 

is about 29 inches long, but there is a 

handle mounted out at one-third the 
length of the blade. This gives you a 
wide cutting sweep but lets you sup- 
port the trimmer without fighting 
the cutter weight. Moreover, the shock- 
mounted handle soaks up the arm- 
buzzing vibration Гуе experienced 
| with other engine-driven trimmers. 
Surprisingly, even with a 1.2-hp, two- 
stroke engine, the 2400 weighs only 

12 pounds. This helps reduce fatigue. 

How did the 2400 perform? I ran 
the cutter bar into some old growth 
that was at least an inch in diameter, 

| and it gnawed right through without 
| jamming or wedging. The engine ran 
| smoothly, regardless of position, and 
was unusually quiet. 

At $300, the 2400 costs more than 
small electric trimmers, but it's built 
to stand up to professional use, as 
shown by its construction. For exam- 
ple, it has needle and ball bearings 
in the regreasable blade-drive reduc- 
tion gears, features rarely seen in 
less-expensive models. If you have 
hedges far from an electric socket | 
and are looking for a durable and ef- 


*Base price for tractor only. Mowers and other attachments optional — available at porticipoting Wheel Horse dealers only. | ficient trimmer, try this model. 
Freight, dealer prep, delivery, state and local tax nof included. 


Turn page for more on outdoor tools 


Manufactured by Wheel Horse Products, Inc., South Bend, Indiana, 1-800-348-2424. In Indiana, call 1-800-552-3333. 


Youve probably noticed that every time the 
magazines test radar detectors, ESCORT 
comes out on top. Its performance has be- 
come something of a legend, because we 
believed the only way we could have the 
best detector possible was to make it ourselves. 


Credentials 

Our success is a matter of record. In 
ESCORT's first magazine test, Car and Driver 
rated it highest by a wide margin. Recently, 
the same magazine tested a new ESCORT with 
ST/O/P™ (STatistical Operations Processor) 
and concluded that it “is clearly the leader 
in the field in value, customer service, and 
performance... 


Digital 
Processor 
Circuitry 


We're particularly proud of that quote be- 
cause it credits ESCORT with more than just 
industry-leading performance. Just as we 
designed ESCORT to be the best detector 
possible, we knew there had to be a way to 
take better care of customers than the usual 
retail distribution system. That's why we have 
no dealers. From the beginning, we've sold 
all ESCORT s direct from the factory. 


No Middlemen 

You see, we know how difficult it is to buy 
a camera or stereo component, or any pre- 
cision gear. Every store has different prices 
so you feel obligated to shop around. Then 
you have to wait for a salesman. He may not 
know much about the products or may try to 
get you to choose another brand. And the 
week after you buy, they go on sale. 

We don't want any middlemen speaking 
for us. The ESCORT is a precision microwave 
receiver made to warn you of police radar. On 
that sort of purchase, we think you'd prefer 
to deal with experts. When you dial our toll- 
free number, you're talking to the factory: 
One Microwave Plaza. All of our engineering, 
manufacturing, sales and service happen 
under this one roof. The buck stops here, you 
might say. And you always know where to 
find us. 


RADAR CONNECTION 


No Respect 

If you've ever taken any high-tech equip- 
ment back for service, you may have noticed 
another problem with retail distribution. Once 
in a great while, the dealer can fix the equip- 
ment. But sometimes they fix it wrong, or 
say they cant get parts and try to sell you a 
replacement. 

Or you find they “don't carry that brand 
anymore”. Then youre stuck with the task of 
tracking down another dealer, or trying to deal 
direct with a factory that isn't set up to serve 
consumers. And if the manufacturer happens 
to be in another country, well, you get the 
picture. , 


THE RADAR 
~ DEFENSE 
KIT 


No Runaround 

At Cincinnati Microwave, we treat cus- 
tomer service differently, and for a very good 
reason. We don't have a network of hungry 
dealers, we've got something far more per- 
suasive: Hundreds of thousands of satisfied 
owners. In fact, the chances are pretty good 
someone you know owns an ESCORT. We try 
our best to please our customers after the 
sale, because they are the biggest source of 
new sales. It's that simple. 

You should also know that we'll fix any 
ESCORT, no matter how old. We don't believe 
in planned obsolescence. While our competi- 
tors are proliferating models, we're working 
to make ESCORT better. When we find an 
improvement, it goes straight into production. 
So ESCORT is always state-of-the-art. 


No Waiting 

Keeping up with the latest technology is 
only one advantage of dealing direct. You don't 
have to wait in line; you don't even have to go 
to the store. Just reach for your phone —we re 
only a parcel delivery away. Take the first ЗО 
days with ESCORT as a test. If you're not 
absolutely satisfied, we'll refund your purchase 
and pay for the postage to return it. You can't 
lose. We also back ESCORT with a full one 


year limited warranty on both parts and labor. 


Life under the radar gun is a lot easier with 
ESCORT. 


Do It Today 


By Phone: Call us toll free. A member of 
our sales staff will be glad to answer any 
questions and take your order. (Please have 
your Visa or MasterCard at hand when you call). 


CALL TOLL FREE... . 800-543-1608 
IN OHIO CALL....... 800-582-2696 


By Mail: We'll need to know your name and 
street address, daytime phone number, and how 
many ESCORTs you want. Please enclose a 
check, money order, or the card number and 
expiration date from your Visa or MasterCard. 


ESCORT......... m E $245.00 
Ohio residents add $13.48 sales tax. 


Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is proc- 
essed for shipment immediately. Personal or 
company checks require an additional 18 days. 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 316 

One Microwave Plaza 
Cincinnati, Ohio 45242-9502 


Tune in “Talkback with Jerry Galvin" America's new weekly satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 
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WE ARE DODGE. AND WE 
KNOW HOW TO MAKE A 
TRUCK PAY OFF. 

At Dodge, available 
payloads range all the 
way up to 3,515 lbs. on a 


D250. And 5,695 on a D350. 


But that's just one of the 
payoffs. 

BACKED BY AMERICA'S 
LONGEST, NO-EXTRA-COST 
FACTORY RUST-THROUGH 
PROTECTION TRUCK 
WARRANTY. 

There's more rust-fighting 
galvanized steel in a 
Dodge D250 or D350 than 
any Ford or Chevy pickup 
going. 

One powerful reason why 
Dodge can back these 
trucks for five years or 


100,000 miles. 

POWERED BY A BEEFY 360 
V-8 OPTION. 
Dodge gives you a profit- 
able selection of engines, 
0 T7 as well. 


ud 50 


575.07 sq. ft. of rust-lighting galvanized 
steel surface make Dodge tough on rust. 


tional] 360 CID, 4-BBL V-8" increases a 
s maximum towing ability to 7.500 
ibs.. when properly equipped. 


Full h foam cushions and seat backs 
make daily grind less grinding. 


Independent front suspension delivers a 


remarkably smooth and comfortable ride. 


And can be easily adjusted on passenger 
car front-end alignment equipment. 


36.000 psi carbon steel! frames help soak 
up the potholes and smooth out the 
bumps. 


RUST-THR 
SAL RUSTTHRU 


"МА in CA. 


For a D250: А reliable 
Dodge Slant Six." 

Big and dependable 

318 cubic inch V-8. And 

for heavy duty towing, 

a heavy duty 360 V-8— 
standard equipment on 
the D350. 

SAVE HUNDREDS WITH 
DODGE PROSPECTOR 
DISCOUNTS. 

Save on equipment such 

as air conditioning and 
special paint treatments. 
Actual savings depend on | 
model and package. And 
are based on the list pricesz 
of package items if pur- • 
chased separately. So see 
your dealer for details. 


fied warranty covering outer 1 
body rust-thru on new ‘64 full- - 
sized pickups and Hamchargers at 1 
no extra cost for five years or 3 
100,000 miles, whichever comes 1 
first. Ask dealer for details. 


THE NEW CHRYSLER 
TECHNOLOGY. 
QUALITY BACKED BY 
5/100 PROTECTION. 


OUTDOOR POWER EQUIPMENT 


аа d 2 


Tl". ‚ t s Fg 


Hydraulic motor on John 


| (round housing at bottom) is driven 


| If you have a large garden, you’ve 


probably found that a tractor-mounted 
tiller beats a walk-behind for soil prep- 
aration. The power and mass of the 
tractor control the tilling pace, depth, 
and direction—you don't have to call 
on your muscles to guide, hold back, 
or urge the tiller ahead. 

But tractor-mounted tillers are usu- 
ally difficult to install because they 
require rear power takeoffs and drive 
shafts or belts. Also, once in place, 
they're a lot of work to remove when 
you want to use the tractor for cut- 
ting grass. 

John Deere’s new 30-inch, hydrauli- 
cally driven tiller ($1,200) solves these 


| problems because the power to turn 


the tines is delivered at 2,000 psi 
through a single, quick-disconnect 


| pressure hose. Even better, if you want 


the tines to counterrotate for hard till- 
ing on the first cut, you simply remove 
four bolts and turn the entire unit 
around. 

When you're through tilling, you 
just unbolt the tiller and hydraulic 
pump and mount the mower, a 20- 
minute job. The hydraulic pump is 
mounted under the tractor and is driv- 


Hydraulic tiller _ 


large line returns oil to the pump. 


en by the same drive line used for 
the mower, so the electrically con- 
trolled implement clutch, controlled by 
a switch on the dash, serves both the 
mower and the tiller. A 4'5-gallon hy- 
draulic oil reservoir is built into the 
tiller; there is no need to fill or purge 
the hydraulic system. 

I tried the hydraulic tiller on Deere’s 
new 16-hp model 316 tractor (it also 
fits Deere’s model 318). The first thing 
I noticed was the smooth and quiet 
operation, a sharp contrast with most 
mechanically driven tillers. The hy- 
draulic implement lift, which is fed 
from the hydrostatic-drive system, gave 
precise depth control, though option- 
al skid shoes fitted to the tiller also 
helped control depth. 

Normal tilling depth is seven inches. 
I found that tilling went better when 
I worked the soil in two passes: once 


across the garden lengthwise, the oth- 


er crosswise. If your soil is light or 
if you want to use the unit for culti- 
vating, Deere offers an extension kit 
to expand the width to 42 inches. 
The hydraulic tiller is a husky 250- 
pound machine, which partly accounts 
for its operating stability. 


Measuredoil 


One-Mix oil is claimed to work with all | 


small two-cycle engines. Just empty the 
tube into gasoline and shake the can. 


Two-stroke engines involve the time- 
consuming nuisance of measuring oil 
to mix with gasoline. And engine 


manufacturers seem to delight in ask- | 
ing for different oil-gas ratios in each | 


of their engines. 


Now, The Green Machine (20710 | 


S. Alameda St., Long Beach, Calif. 


90810) sells One-Mix two-stroke-en- | 
gine oil, which the.company claims is | 


multi-ratio and suitable for all en- 
gines. How? It’s possible, says Green 
Machine, because the oil is made of a 
pure, neutral-base stock with a high 
viscosity index plus special additives. 

For user convenience, the oil comes 
in either a tube for a one-gallon mix 
($1) or a bottle that’s just right for 
2v2 gallons ($1.60). The oil is BIA cer- 
tified for TCW (two-cycle water-cooled) 


service at the manufacturer's recom- | 


mended mixing ratio. 
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Oll-fired 
condensin 
furnace 


By EVAN POWELL 
Drawing by Ed Lipinski 


ver the past several years, 
POPULAR SCIENCE has kept 
close watch as a new genera- 
tion of high-efficiency gas 
furnaces hit the market. Through the 
use of secondary heat exchangers that 
wring additional energy from combus- 


tion gases while condensing water 
vapor present in the gases, the Lennox 
Pulse [PS, Sept. '82], Amana Energy 
Command [PS, March ’83], and other 
"recuperative" furnaces achieve 85- 
percent or higher efficiency. 

This has been important news for 
homeowners with access to natural 
gas but no help for those who use oil 
for heating. Except for efficiency in- 


FLUE COLLECTOR BOX 


CONDENSING COIL 


FURN/ ACE BLOWER 


From outside, the Yukon Ultima con- 
densing furnace looks much like any 
horizontal furnace. The tip-off that 
something different happens inside is 
the small *purge" blower at the outlet. 
When the thermostat calls for heat, this 
blower begins to run, creating a slight 
draft throughout the tightly constructed 
heat exchangers. As the draft reaches 
full speed, a switch closes, energizing 
the burner after a further delay of about 
five seconds. The delay ensures a suffi- 
cient draft to prevent accumulation of 
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PURGE BLOWER 


“ТО DRAIN 


HEAT EXCHANGERS , 


Q The Yukon Ultima oil furnace, 
using the same condensing technol- 
ogy that brought ultra-high efficien- 
cies to gas furnaces, has achieved 
95-percent efficiency in tests. It 
overcomes accumulation of deposits 
with a special blower that induces a 
draft before the burner starts up and 
after it shuts down. Other condens- 
ing oil burners may be on the way. 


creases brought by improved flame- 
retention burners and automatic stack 
dampers, oil furnaces have remained 

stuck using yesterday's technology. 
But no longer, Dave Tjosvold told me 
with excitement one morning early 
last fall. The president of Yukon En- 
ergy Corp. (9890 N.E. Highway 65, 
Minneapolis, Minn. 55434) had called 
Continued 


COMBUSTION CHAMBER 
TRANSFORMER 


BURNER FAN 


OIL PUMP 


FUEL LINE 


deposits inside the furnace. The burner, 
Wayne's high-efficiency Blue Angel, 
fires into a conventional combustion 
chamber. From there, the products of 
combustion flow through a series of 
heat exchangers, where they give up 
heat to circulating air. The passages 
in the exchangers are much more re- 
stricted than those of a conventional 
furnace, but the combined push action 
of the burner fan and pull action of the 
purge blower allows free passage of the 
gases. After exiting the heat exchang- 


ers, the gases flow into a flue collector 
box and then through a special condens- 
ing coil, where they give up more heat to 
circulating air. The temperature of the 
gas is reduced to around 125 degrees F 
in the coil, condensing any moisture in 
the gas to liquid. The phase change re- 
leases more energy —latent heat stored 
when the water vaporized. Condensate 
is drained from the special fitting below 
the purge blower, and remaining flue 
gases are vented through a two-inch 
plastic pipe. 


| such a watch з 
| available at H 


r 


` NOW ... 

AT A DISCOUNT 
Casio's Scientific 
Calculator Chrono 
30-DAY TRIAL — 1-YEAR WARRANTY 


Another 
breakthrough 
from 


CASIO 


Never before 


CHECK THE VALUE !!!! 


€ MICRO COMPUTER — This 8-digit 
calculator watch has a multitude of abilities. 
Besides normal calculator functions, you get a 
full range of scientific functions: sin, cos, tan, 
sin, cos, tant, log, In, 10*, e, x, xiv, 
м, х2, 1x, gen Rud EXP, +/—, or , 
( ) DEG, RAD, GRA, %. You also get 12 


metric conversion functions. 


+ 


© 24-HOUR CHRONO — with 1/100 


second precision, you can measure 
nea st-2nd place times to 24 hours. A 

чы А быш the stopwatch has started or 
stopp 


e 12/24-HOUR FORMATS — This 
international traveler can be set in either 
12-or 24-hour time. Hour, minutes and 
seconds are displayed with quartz accuracy 
within + 15 seconds per month. A panel light 
is standard for night viewing. 

e TWO ALARM SYSTEMS — You can 
get the daily alarm for any minute of the day 
or night. Ideal for wake-up or meeting 
reminders. The second alarm can be set to 
chime every hour. 


@ PROGRAMMED CALENDAR — The 
electronic calendar displays month, year, date 
pie as It's pre-programmed to the year 


e TWO MODELS, DEEP DISCOUNTS — 
Two rugged, water-resistant models are 
available. The chrome and stainless model 
CFX-200 is reduced from $79.95 to $49.95. 
And the polysulfone model CFX-20 is reduced 


from $59.95 to $39.95. Both come with a 
1-year warranty and our 30-day, money-back 
guarantee. At these prices, our special 
allotment will not last long. Order now and be 
delighted. 


— FOR FASTEST ACTION — 
CARD HOLDERS CALL TOLL-FREE 


(800) 437-4385 


Cn Mee Ran 


107 Roberts St., Dept. PS-3 
P.O. Box 67, Fargo, ND 58107 

Telephone (701) 232-9400 
To order, call toll-free or send $49.95 plus $2.50 
shipping and insurance. Add $2.00 more for U.P.S. air 
delivery. N.D. residents add 4% tax. Write for a free 
1-year subscription to our catalog of timepieces and hi- 
tech items for better living. 
CFX-20-3 
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NOW... THE INVISIBLE 


CASIO CALCULATOR WATCH 


Finger-write your figures on the watch face. 


Introducing the timepiece that adds 
another dimension to watch technology. 

The watch face actually reads and 
computes math problems you trace on its 
face. 

And there’s more, much more... 
than $100.00. 


ELECTRO-TOUCH TECHNOLOGY. 

This handsome and superbly styled 
timepiece has a transparent crystal that reads 
finger-strokes you trace across its face. Each 
figure and math symbol you outline appears 
on the background digital display. Take your 
finger across twice (=) and the answer 
presents itself like magic. 

No keys. no keyboards, no need to use 
stylus or pen. Add. subtract, multiply, divide 
— perform chain and mixed calculations to 
eight places, plus decimal. There's even an 
indicator telling you which function is being 
performed. 


DIGITAL PRECISION, ANALOG STYLE. 

This handsome CASIO was created 
exclusively for the man who recognizes 
exceptional styling. From its raised time 
markers to the elegant case and band of tight 
mesh-steel or gold-plate, this beauty has the 
special look of luxury that is never out of 
place... from the very casual to the most 
formal occasions. 

You get the classic elegance and 
convenience of analog watch hands. Subdued 
in the background is the modern message of 
digital precision. The digital display can be set 
in 12-hour or 24-hour digital time. A pre- 
programmed calendar is set until the year 
2019. It's a handsome and functional way to 
wear time with accuracy to 1/2 second per 
day. 

PRECISION ALARM AND 
STOPWATCH. 

You can program this multi-talented wrist 

alarm for daily events. To wake you up. 


for less 


| 


| АТ-550 ?4 


Catch your bus. Program it for any minute 
you choose. Or set it to beep-beep you every 
hour. 

This gifted chronograph also boasts a 
fiercely talented stopwatch. Record normal 
times and net times with accuracy to 1/10 
second. A beep confirms starts and stops. 
Ideal for tallying cooking time, minutes on 
your parking meter or anything you like. 
WE INTRODUCE IT AND 
WE GUARANTEE IT. 

Because this innovative timepiece is now 
available only through On The Run, to be 
assured earliest delivery, please order yours 
now. Chrome and stainless model AT-550 
is only $99.95 and aold-plated model 
AT-550G is $119.95. 

Once you see this handsome and 
functional timepiece. you're sure to want to 
keep it. If not, we quarantee your satisfaction. 
Simply return it in new condition within 30 
days for a full and courteous refund. One- 
year warranty included. 


CREDIT CARD HOLDERS 
ORDER TOLL-FREE TODAY. 


To order, call toll-free number below, or send a 
check of money order for the total amount plus 
$2.50 shipping and insurance. Add an 
additional $2.00 for UPS air delivery. ND 
residents add 4% tax. 


800-437-4385 
Cw lee Kan 


107 Roberts St., Department PS-3 
P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 
Call or write for a free one-year subscription 
to our catalog of timepieces and hi-tech items 

for better living. 
© 1984 ON THE RUN 


to tell me about the new recuperative 
oil-fired furnace his company was de- 
veloping. He told me that a prototype 
had just scored 93-to-93.75-percent 
efficiency in tests by an independent 
lab. That's in the same league with 
the best of the gas furnaces. 

Since then, the furnace has under- 


gone extensive testing and modifica- | 


tion. It was officially introduced as the 
Yukon Ultima EX 95 in January at 
the annual trade show of the Amer- 
ican Society of Heating, Refrigera- 
ting, and Air Conditioning Engineers 
(ASHRAE) in Atlanta. 


Circuitous route 


The furnace works by routing the 
combustion gases through a condens- 
ing coll to preheat circulating air, thus 
putting to use energy that is wasted 
up the chimney in an ordinary fur- 
nace (see drawing). Instead of releas- 
ing gases at 400 degrees F or hotter 
(necessary with a conventional system 
to maintain the draft in the chimney), 
the Yukon's exhaust temperature is 
less than 150 degrees. 

The formerly wasted energy is cap- 
tured in a finned coil much like the 
coll of a central-air-conditioning sys- 
tem. The hot combustion gases enter 
this coil after passing through the pri- 
mary heat exchangers. In this second 
stage, the flue gases are cooled by cir- 
culating air on its way to the com- 
bustion chamber. The cooling is so 
thorough that water vapor present in 
the gases condenses, releasing the 
latent heat it absorbed in the furnace 
section. After exiting from the con- 
densing coil, the remaining flue gases 
are cool enough to be vented away 
through an ordinary plastic pipe. 

That's the theory, anyway. At this 
writing, an operating Yukon furnace 
was not available for inspection. The 
pre-production unit was undergoing 
construction critique at Underwriters' 
Laboratories, and ULs report was not 
yet available. But Yukon's Tjosvold 
and Bill Tallman, engineering con- 
sultant for Wayne Home Equipment 
Co. (manufacturer of the Blue Angel 
flame-retention burner used on the 
furnace), were happy to fill me in on 
the details and history of the design. 

The initial development work was 
done after the first gas condensing fur- 
naces had been announced. Despite 
the success of the Lennox Pulse and 
other new gas furnaces, none of the 
major furnace manufacturers planned 
an oil version. Yukon, maker of multi- 
fuel home furnaces [PS, Oct. 77|, de- 
cided to develop one. 

The entire development took just 18 
months. Part of that time, Tjosvold 
told me, was consumed in getting the 
furnace to condense at all. Numerous 
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More efficient oil-fueled heaters are coming 


At least three other high-efficiency, oil-fired 
heating systems will soon join the Yukon fur- 
nace on the market. The Hadwick 105, a 
multi-fuel condensing boiler that has been 
manufactured in Denmark for several years, 
has been licensed for manufacture by compa- 
nies in Canada and the U.S. Flamecor Energy 
Products Inc. (99 Bruce Crescent, Carleton 
Place, Ont. K7C 3T3) has received Canadian 
Gas Assn. approval to market the boiler (rated 
up to 96-percent efficient) in Canada. The 
American licensee (American Burner Systems, 
Box 3265, New Haven, Conn. 06515) is set- 
ting up its production and marketing plans. 

Catalyte Energy Corp. (700 Liverpool Dr., 
Valley City, Ohio 44280) is developing an oil- 


small modifications to the design of 
the heat exchanger— including reduc- 
ing the diameter of the passageways 
and adding new baffling between the 
main heat exchanger and the condens- 
ing coil—finally solved that problem. 

Other obstacles didnt fall as easi- 
ly. One major concern was corrosion. 
Some of the condensing furnaces al- 
ready on the market have suffered 
significant failures when chlorides and 
other compounds present in the com- 
bustion air condense along with the 
water vapor. These rapidly eat away 
at the stainless-steel heat exchangers. 
Based on testing and recommenda- 
tions of outside labs and suppliers, 
Yukon chose an expensive, corrosion- 
resistant alloy of stainless steel—316L 
—for all components in the condensing 
section. Aluminized steel is used for 
the primary heat exchanger. 

Most difficult was the problem of 
possible accumulation of carbon and 
sulfur deposits, particulates released 
in the combustion process. Such build- 
up is an expensive nuisance in a con- 


ventional furnace; in a condensing 


furnace—with its tighter passages and 
additional coil—it could wreak havoc. 

According to Tallman, the use of 
a special blower to induce a draft 
through the heat exchangers both be- 
fore the burner comes on and after it 
turns off (see drawing) ensures a clean 
start-up and a clean shutdown. It is 
during these early and late stages of 
the burning cycle that buildups occur. 
Keeping gases moving through the 
heat exchanger discourages the accu- 
mulation of particulates on the walls 
of the condenser coil or heat exchanger. 

"We've also designed the condensing 
coil to protect the owner against worst- 
case situations such as operating the 
furnace with a partially clogged noz- 
zle or improper air adjustment,” says 
Tjosvold. “The testing indicates that 
this works—the extreme carbon depos- 
its caused by such conditions are actu- 
ally flushed away by the condensate.” 


fueled hot-water system using a ceramic, 
radiant-type combustion chamber. The com- 
pany says that its Glowcore chamber will yield 
high-efficiency and especially clean combus- 
tion. Efficiency ratings and pricing and distri- 
bution plans have not been announced. 
Finally, the Architectural and Engineering 
Systems Branch at Brookhaven National Labo- 
ratory is working with an unnamed manufac- 
turer to develop a Teflon-lined heat exchanger 
that would eliminate corrosion and prevent 
accumulation of soot. The Teflon condensing 
unit could be manufactured as a retrofit de- 
vice as well as original equipment. PS will 
follow these developments and report on them | 
as details become available.—Daniel Ruby 


This is an important advantage over 
conventional oil-fired furnaces, which 
require frequent cleaning and other 
service. The Yukon’s clean start-up and 
shutdown could significantly reduce 
the maintenance costs of oil heating. 

There are other savings. Like other 
condensing furnaces, the Yukon uses 
a plastic vent instead of a chimney to 
exhaust gases, so in a new building 
the installation costs would be far less 
than for a conventional furnace. That 
also means you can locate the furnace 
where duct runs will be shortest, mak- 
ing it highly efficient in terms of dis- 
tribution as well as combustion. It is 
not recommended that a chimney be 
used, even in homes that already have 
one, because this could defeat the 
completely controlled draft maintained 
by the purge blower. 


Gearing up 


The Yukon Ultima is not only the 
first condensing oil furnace; it is also 
the first horizontal condensing furnace 
of any type—all others have been the 
upright type. For applications where 
a horizontal gas furnace is required, 
or for owners who later want to convert 
to natural gas, the furnace can be 
retrofitted with a powered gas burner. 

Yukon is also developing an upright 
version to be introduced soon. And it 
has plans to build an all-gas version 
of the furnace using a similar design. 

Yukon began limited production of 
the Ultima furnace in December, but 
full production and shipment to deal- 
ers wont begin until final UL listing, 
which is expected by the time you read 
this. You should be able to purchase 
the unit by early summer, in time to 
install it for the next heating season. 

À firm price is not yet set, but Yu- 
kon projects a retail cost no more than 
$350 above that of a conventional oil 
furnace. In new construction, with the 
cost of a chimney eliminated, the total 
installed cost could be less than that 
of a conventional furnace. 
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That Cigarette Smoking Is Dangerous to Your Health. 


Warning: The Surge 


17 mg "tar; 1.1 mg nicotine av. 
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per cigarette, FTC Report Mar. 


UNTIL MICHELIN'S XA4, WHEN YOU BOUGHT ALL-SEASON TIRES; 
YOU MADE TWO COMPROMISES. 


ONE HERE. 


All-season tires made their 


first appearance five years 
ago. They weren't Michelins. 
Because while we had 
long been intrigued by the 
CONC ept, WE weren'l satistied 
with the state of the art. 
гое, all-season tires out- 
pertormed most regular high- 
way tires in snow. But they 
T were no match for most snow 
— | tires. An unacceptable com- 
p "d B promise. T 
P | | | On dry pavement, th ey 
M usu ally outperformed snow 
pe | tires, butfell short of the aver- 
| age highway tire. Another 
: Щ unacceptable compromise. 
E. rE. | | | 50 we set about develop- 


Р 
E 
| 


ШР Sia Se, | | ing a way to turn a good 

i | | | ; | idea into a great tire. The 
result: the Michelin ХА4 all- 
season tire 

It took four years to 
develop. And twenty million 
miles to test. But we think 
you'll agree, it was worth it. 

In snow it pertorms as 
effectively as a snow tire. 

On dry pavement, it han- 
dles with the aplomb of a 
highway tire. 

There are other major 
advantages. We reduced 
rolling resistance to save gas. 

And we increased tread 
life. With proper care, you 
can get up to 60,000 miles. 
And that's 60,000 miles 
through just about anything 
that Mother Nature can 
throw at 

your car. 

You see, at 
Michelin, we 
do more than 
just talk about 


= | the weather 
MICHELIN. 
BECAUSE SO MUCH 
IS RIDING 
ON YOUR TIRES. 
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Whats News 


Advances in computer technology 
arent slowing down. In fact, they may 
be speeding up. 

I’ve talked about this before and 
marveled at how computer designers 
have jammed increasingly more func- 
| tions into an ever smaller amount of 
space. We illustrated this last June 
in our cover story on hand-held com- 
puters. Now, another huge leap, 


Apple, which played an important | 
part in launching the age of personal | 


computers, has just announced a new 
product: the MacIntosh. And it is a 
remarkable machine, leapfrogging 
what has gone before it. It uses a 
32-bit microprocessor, jumping past the 
IBM PC 16-bit processor, just as IBM, 
with its 16 bits, leaped over the eight- 
bit processors that were current when 
it was launched. The 32-bit processor 
gives Mac greater computing power, 
| speed, and flexibility. It uses a mouse, 
first introduced in the Xerox profes- 
| sional Star system several years ago 
and later made a part of Apple’s 
Lisa—a machine that sold for a hefty 
$10,000. It provides windows, which 
can show you several different menus 
simultaneously. You will also be able 
to switch material easily and quickly 
between different types of programs: 
to make a graph from numbers devel- 


oped in a spread-sheet program, for 


example, or to take those graphs and 
insert them in a report prepared with 
the word processor. 

There is another interesting ques- 
tion implicit in the introduction of this 
innovative new machine. Although 
Apple played a major role in launch- 
ing the age of personal computers, IBM 
| has now become the dominant force 
in the field. Apple is now attempting 
to make points by leapfrogging the 
technology. The question, of course, is 
whether anyone can successfully chal- 
lenge the immense marketing muscle 
of Big Blue—even with a highly ad- 
vanced and sophisticated new product. 

Jim Schefter gives all the details on 
the new machine and explores some 
of the implications in the article in 
this issue. The cover photo was shot 


in Apple headquarters in Cupertino, 
Calif., by Jim West, whose last POPULAR 
SCIENCE cover was the barrel-bladed 
windmill last August. 


Ceramic turbos 


А Japanese company has announced 
that next fall it will begin delivering 


| turbo rotors made of ceramic materi- 


als rather than metal. Аз pointed out 
in our article on research into the use 
of ceramic components in engines [PS, 
Dec. '82], ceramics have several ad- 
vantages. First, they are inherently 
cheap; sand is the main ingredient. 
Second, they can withstand tempera- 
tures that melt even the most heat- 
resistant alloys, so engines can be run 
hotter for maximum efficiency. 

Used as a turbo rotor, they have 
additional advantages. One problem 
with turbos is lag. When you press the 
accelerator, exhaust gases must get 
the turbine spinning up to speed be- 


fore it begins to boost horsepower. À | 


ceramic rotor weighs only one-third 
as much as the conventional nickel- 
alloy turbine, so it reaches operating 
speed more quickly, and the lag be- 
tween depressing of the accelerator and 
the surge of power from the engine is 
noticeably decreased. 


Earthquake gap 


Seismologists have devised a num- 
ber of methods for forecasting earth- 
quakes, some of which work some of 
the time. One of the newest—and most 
successful—is the seismic-gap method 
[PS, Sept. '78]. When constant, small 
earthquakes periodically release en- 
ergy along an earthquake zone but one 
small section is quiet, it can be as- 
sumed that something is locked at that 


| point, stress is building, and sooner 


or later an earthquake will strike. 


А group of geophysicists at Colum- | 


bia University's Lamont-Doherty Geo- 
logical Observatory has identified 


| such a region. It lies in the Aleutian 
| chain—a long tail of islands trailing 
| off from Alaska's southwest shore. The 


ODU 
cience 


lar 


gap is in the Shumagin Islands, and | 
it's of more than merely scientific 
interest. The reason: Earthquakes in 
this region in the past have caused 
huge tsunamis—tidal waves—that 
have caused severe damage and loss | 
of life in California and Hawaii. It is 
impossible to tell exactly when a major 
quake is to be expected, but, accord- 
ing to the group, it is imminent. 


Updates 


e Smart cards [PS, July '83] have 
embedded microcircuits with memory 
capabilities. Used in place of conven- 
tional credit cards, they would furnish 
greater security against counterfeit- | 
ing. Now they're going into service for | 
the first time. Intelmatique, the inter- 


| national marketing arm of the French 


telecommunications administration, 


| will issue a million-and-a-half smart 
| cards in 1984. They'll be used, among 


other things, to pay for videotext ser- 
vices and calls from public telephones. 

e What costs millions of dollars, will 
fly to Jupiter, and uses 39 lithium D 
cells? Right, it’s a probe that will be 
part of the Galileo mission scheduled 
to reach Jupiter in 1986. The probe 
will plunge through the Jovian atmos- 
phere, analyzing it as it descends. The 
specially designed D cells were the an- 
swer to a peculiar problem. The bat- 
teries to power the probe had to be 
able to retain their capacity for the 
more than four years needed to get to 
Jupiter, and then for 48 minutes, dur- 
ing the plunge through the atmos- 
phere, deliver three to four amperes 
of current. Lithium batteries [PS, May 
"73| have the capacity to sit for years 
without losing their charge, so were 


| chosen. The cells were made by the 


Space and Communications Group of 
Hughes Aircraft. 
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—out of the lab at last 


Q Dazzling holographic images—3-D pictures made with laser light—fascinate everyone, 
but holography has never been commercially successful. Now, with new, low-cost methods 
to create them, holograms are turning up on everything from record-album covers to forgery- 
proof credit cards. Advanced applications for holograms speed you through supermarkets, 
simplify testing materials, and even help pilots fly aircraft. More everyday uses are coming. 


By ED EDELSON 


FouNTAIN VALLEY, CALIF. 
is sleeves rolled up, Milton 
Chang began a demonstra- 
tion for me in a lab at New- 
port Corporations headquar- 
ters here in Fountain Valley. He picked 
up a small wedge of carbon-composite 
material—an aircraft component— 
and clamped it into a vise mounted 
on a 10-foot-long table. Then he used 
an argon-laser beam and assorted op- 
tical equipment, also mounted on the 
table, to make a hologram of the com- 
ponent on a piece of glass. 

Chang flicked a switch to start the 
test sample vibrating, then he told me 
to look through the hologram so that 
its image was superimposed on the 
real object. I saw an interference pat- 
tern—intricate swirled lines—that 
clearly indicated stress around a crack 
in the material. 

Not much new so far. Such holo- 
graphic nondestructive testing has 
been standard in industry for about a 
decade. But then we stepped into the 
next room for what Chang really want- 
ed me to see: Newport's one-piece holo- 
graphic testing system, a holographic 
camera not much larger than a suit- 
case that uses a novel thermoplastic 
material to make an image in seconds. 
By punching a few buttons, Chang 
completed a similar holography dem- 
onstration in a couple of minutes, com- 
pared with the hours it had taken to 
set up and precisely align the equip- 
ment in the previous test. 

Newport's decision to market the 
holographic camera marks a signifi- 
cant change for the company—and the 
holography industry as well. And just 
as Chang senses a major market for 
his camera (“If you're grandiose, every 
mechanical engineer should have one," 
he said), there's a feeling that holog- 
raphy is about to achieve the commer- 
cial success always predicted for it. 

That's a major change from my last 
holography survey [PS, March '79]. 
Then I found only small cottage indus- 
tries. Holography practitioners were 
mostly just scraping by, usually by 
selling pretty pictures. Now there's a 
new set of participants—not only fast- 
growing small companies such as 
Newport, but also such big corpora- 
tions as IBM, Xerox, MasterCard, 
and Hughes Aircraft. Low-cost, mass- 
produced holograms are appearing on 
everything from credit cards to candy 
wrappers. Special types of holograms 
are used in supermarket checkout 

Continued 


Multiple laser beams used to read bar 
codes on food packages are produced 
by a spinning holographic disc. 


Mass-produced E.T. holograms are 
embossed on rolls of Mylar (top), then 
separated and put in Reese's candy 


Tilt these panels that appeared on an 
annual report for MasterCard, and 
two distinct images appear. To coun- 


МОН PHOTO ARCHIVES COLLECTION MUSEUM OF HOLOGRAPHY, NYC 


TIME ынна 5 scel а „> ҮТ” 

| ` ج‎ mor ҥн! { 
, HL "a | à е5 3 — m 

J Ü * -7 А ~ 2 


m * + " y т , "i 
жесе. 
| а | | 


к 


packages. The technique, devised by 
Steve McGrew of Light Impressions, 
costs less than two cents per hologram. 


ter costly forgery of credit cards, Mas- 
terCard has introduced cards with 
nonremovable holograms attached. 
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scanners, office copiers, and cockpit 
displays for aircraft pilots. These spe- 
cial holograms are also used by the 
military for pattern recognition and 
other secret projects. 

Perhaps most important, on my lat- 
est holography investigation I found 
a complete change of emphasis on 
what industry wants out of hologra- 
phy. Holograms are in, but holographic 
images arent. 

(Holograms are light-interference 
patterns recorded on a photographic 
emulsion. The three-dimensional im- 
ages they give rise to have also come 
to be called “holograms.”) 

That might not make sense to most 
people, because holography has always 
been synonymous with 3-D pictures. 
But in a real sense, it's a return to 
holography's roots. When Hungarian- 
born Denis Gabor made the first holo- 
gram in 1947 (a feat that won him a 
Nobel prize), he didn't make a picture. 
Gabor shined mercury-are light 
through a sheet of glass with the 
names of some famous scientists print- 
Ж | ed on it. 

Instant hologram camera from New- plastic material in seconds, holds them Most of the light went through un- 
port Corp. forms images on thermo- until cool air erases them for next shot. changed, but the printed letters scat- 
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tered some of it. Because the scattered 
light waves arrived at a photographic 
plate out of phase with the unscat- 
tered waves, an interference pattern 
resulted. In ordinary light, Gabor saw 
only the interference pattern on the 
plate. But when the original light 
wavelength was beamed through the 
plate, an image of the scientists’ names 
appeared like magic. 

The real promise of holography 
emerged a few years later with the 
arrival of the laser. Since a hologram 
is a set of light-wave interference pat- 
terns, it works best with light whose 
waves are all the same wavelength 
and are highly coordinated— coherent 
light. Laser light is much more coher- 
ent than the mercury-arc lamp that 
Gabor used. 

In the early 1960s, Emmett N. Leith 
and Juris Upatnieks at the Univer- 
sity of Michigan revolutionized holog- 
raphy with a new image-making 
method that used laser light. They 
split a laser beam into two parts. One 
went directly to a photographic plate, 
while the other reached the plate after 
being reflected off the object being 
photographed. The result: an interfer- 
ence pattern that gave a "virtual" 
image—a 3-D reproduction of the ob- 
ject —when illuminated with the origi- 
nal laser light. 

For many years after that develop- 
ment, most holographers attempted to 
cash in on the striking effect of those 
3-D images. But the effort to produce 
what Stephen A. Benton of Polaroid 
Corp. wryly called the "seven-foot ket- 
chup bottle floating in the aisle" never 
really paid off. Big holograms require 
big, expensive lasers that are also po- 
tentially dangerous to viewers' eyes. 
One-color laser light gives only one- 
color scenes, which are not what ad- 
vertisers really want. Even holograms 
that can be viewed with ordinary light 
(essentially by using a thick photo- 
graphic emulsion whose silver grains 
reflect back different wavelengths of 
light) couldnt get the field moving. 

"We got so thrilled in the 1960s 
about beautiful 3-D images that we 
never learned how to make good holo- 
grams," summed up H. John Caulfield 
of Aerodyne Research, Inc., of Bille- 
rica, Mass. "We took some licks and 
learned some lessons, and now we've 
gone back to basics." 

One marvelous example of the new 
attitude toward holography is that the 
industry has finally reached its goal 
of getting holograms into supermar- 
kets. But these holograms aren't ketch- 
up bottles floating in the aisles. They're 
tucked away where no one can see 
them, in the scanners that checkout 
clerks use to read the patterns of lines 
representing Universal Product Code 


(UPC) information on merchandise. 

The glass or plastic holograms are 
used as lenses to focus and deflect the 
laser beam that reads the UPC. The 
idea is to get the shopper through the 
checkout counter faster by reducing 
the number of times the clerk has to 
pass the item across the reader. A 
single-beam scanner may miss the 
code markings the first time. IBM's 
checkout scanner has a spinning disc 
that deflects the laser light beam into 
a system of mirrors. The single beam 
is turned into seven scanning beams 
that envelop the item, virtually en- 
suring that the UPC markings will 
be read on the first try. 

The key to the system is that spin- 
ning disc. It contains seven facets, 
each of them a hologram. "Basically, 
we've recorded the optical characteris- 
tics of a lens and prism within each 
of the facets of the disc," said IBM's 
John Hale. "When the laser beam goes 
through the hologram, it's acted upon 
in the same way as if it had gone 
through a lens and prism. What they've 


ЁЁ We got so thrilled 
in the 1960s about 
3-D images that we 
never learned to make 
good holograms 80 


done in essence is to take a holo- 
graphic picture of the lens and prism 
they wanted to use. But instead of cre- 
ating a picture to look at, they've 
turned it around and used it as a lens.” 

Hale ticked off the advantages of ho- 
lographic lenses. They’re cheaper than 
conventional optics and are more reli- 
able because they need less alignment. 
“But the primary reason for using ho- 
lography is that it would take a very 
large box to do the same thing using 
non-holographic optical components,” 
he noted. 

Hologram lenses that substitute for 
conventional optics are showing up in 
many applications. For example, they 
are being used in office copiers manu- 
factured by General Optronics Corp., 
a small company in Edison, N.J. Each 
machine has a hologram that has the 
properties of a complex lens. The hol- 
ographic lens guides the laser beam 
that prints out the page. The lens is 
not only faster than the mirrors often 
used to guide the beam, but it also 
offers better resolution and is insensi- 
tive to machine-caused vibration, said 
C. J. Hwang, the company's president. 

"This type of scanning mechanism 
is the cheapest you can find on the 
market," Hwang added. "A parallel- 


mirror system costs $1,500. A holo- 
graphic scanner costs $100.” Xerox has 
its own version of a holographic-scan- 
ning system, which it calls a “holo- 
gon," but holograms have not yet been 
used in a production-line Xerox 
machine. 


Cockpit optics 


One of the most impressive uses of 
holographic-lens systems is in a new 
kind of heads-up display (HUD) de- 
signed to give pilots a better view of 
the world under adverse conditions. 
Conventional HUDs use silvered mir- 
rors that sit between the pilot and the 
cockpit window. The pilot can see re- 
flections of instrument readings on the 
mirror, but the view of the outside 
world is considerably obscured. A 
holographic lens offers a cheaper, 
smaller, lighter, and more-effective 
alternative to conventional optics. 

"It isnt a simple single hologram," 
said Gaylord E. Moss, assistant man- 
ager of the diffraction-optics depart- 
ment at Hughes Aircraft, which pio- 


neered the technology for military use. 


“It’s basically an aspherical shape that 
is difficult to make with conventional 
optics." 

A holographic system, Moss said, 
gives a brighter display, a better view 
of the scene outside the cockpit, and 
a wider field of view than a mirror 
does. The major reason why the holo- 
graphic system works so well is that 
its interference pattern can be tailored 
to reflect only a narrow band of wave- 
lengths. If you want to reflect only the 
green of the cathode-ray tube that is 
commonly used for aircraft-instrument 
displays, you can do that by designing 
the right kind of holographic-interfer- 
ence pattern. The pilot sees the dis- 
play floating in space but also gets a 
reasonably clear view of the scene 
ahead. 

Hughes got the world’s first pro- 
duction contract for holographic 
HUDs, which now are flying in Swed- 
ish Viggen aircraft. Hughes and other 
manufacturers are producing similar 
systems for U.S. military aircraft. And 
now Flight Dynamics, Inc., a small 
company in Hillsboro, Ore., is trying 
to put holographic HUDs in commer- 
cial aircraft. 

Flight Dynamics is aiming first at 
older aircraft whose owners cannot af- 
ford the expensive automatic-landing 
systems that allow operation in bad 
weather. "We're targeting package 
carriers who absolutely, positively 
have to deliver by 10:30 and whe cant 
afford diversions or anything that 
upsets their tight schedule," said 
John H. Geiger, president of Flight 
Dynamics. 

Continued 
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An auto-land system, which essen- 
tially lands the aircraft by instrument, 
costs about $2 million. Flight Dynam- 
ics holographic HUD will cost about 
$200,000. The hologram creates a lens 
system in a gelatin emulsion that is 
just 25 microns (millionths of a meter) 
thick. It shows the pilot information 
that is collected by sensors, processed 
Lv computer, and then displayed on 
an overhead projector. 

Flight Dynamics already has a 
$2.2-million contract with Airborne 
Express, a package-delivery airline, 
for 10 displays to be used in DC-9 
aircraft. The ultimate market, Geiger 
said, could be as large as the 5,000 
older commercial aircraft whose oper- 
ators can't afford more-expensive con- 
ventional equipment. 


Computer-drawn holograms 


These holographic lenses are created 
in a revolutionary new way. The lenses 
reproduced in the hologram don't ac- 
tually have to exist. They are manu- 
factured by a computer program that 
guides a laser to form the appropri- 
ate interference pattern. It’s a tech- 
nique that more and more people are 
starting to use. Caulfield explained 
that, in effect, you work backward. 
You write down the mathematical 
description of a nonexistent lens with 
the properties you want. Then you 
figure out which hologram you would 
get if the lens really did exist and 
you holographed it. The computer can 
now form an identical hologram by 
guiding a laser beam to draw it. 

Caulfield took me downstairs at 
Aerodyne Research to show me his 
own computerized hologram writer. 
His company does a fair amount of 
military work that involves develop- 
ing better methods of computerized 
pattern recognition. “The kind of thing 
you look at in real life is very diffi- 
cult to identify,” he pointed out. “Say 
it’s a tank. It must be recognized as a 
tank from any direction.” Holograms 
can effectively filter out a small sig- 
nal from a lot of noise, he added. 

What a recognition system needs, 
Caulfield continued, is a reference 
model of whatever it is you want to 
detect. If the object is roughly spheri- 
cal, it’s easy to make such a reference 
model. Sut most objects aren't like 
spheres, so the task of making a model 
is often impossibly difficult. “The so- 
lution is to use a flat hologram to cre- 
ate light that for our purposes is iden- 
tical with the light coming from a 
given asphere,” he said. “We put the 
infonaation into a computer and gen- 
erate a hologram. We write the holo- 
gram on the machine downstairs and 
use it as a reference.” 

This kind of computer-written holo- 
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gram is valuable in what are called 
“diamond-turned optics,” odd-shaped 
lens systems that may be meters 
across and must be accurate to mi- 
crons. They’re used for such purposes 
as optics for high-energy laser sys- 
tems, shaping the explosive charges 
for warheads, and other things that 
the military would rather not discuss 
in detail. As a new twist, holograms 
representing such optics may not be 
produced by light waves at all. 

“In our case, we use an electron 
beam to write what the interference 
pattern would be,” said Lynn Hutche- 
son of Honeywell Inc. in Minneapolis. 
“We use a glass substrate and an 
electron-beam resist. The hologram 
simulates the wave front that the dia- 
mond-turned component is supposed 
to make. Then we compare the two.” 

All this emphasis on nonpictorial 
holograms doesn't mean that the 3-D 
holograph is dead commercially. In- 
deed, if you talk about numbers of 
units sold rather than dollar value, 
everything else I saw was minor com- 
pared with the potential market rep- 
resented by the small rectangle of 
plastic that Thomas F Kelleher Jr. 


[їй People come down 
here with impossible 
problems, and they 
walk away with 
expensive answers 59 


held out to me in the New York of- 
fices of MasterCard International, Inc. 

Kelleher showed me a new kind of 
MasterCard, with a small, silvery rec- 
tangle added at one side. When I held 
the card at the proper angle, I could 
see a 3-D holographic image of the ini- 
tials "MC" and a stylized globe. Every 
one of MasterCard's nearly 80 million 
pieces of plastic will have such holo- 
grams added to them in the next year 
or two, Kelleher said. 

Holograms are the best available 
answer to a forgery problem that has 
caused MasterCard's fraud losses to 
grow to more than $9 million in 1982, 
according to Kelleher, who supervises 
security for the company. The basic 
problem is that forging a credit card 
is almost laughably simple. 

А task force put together by the 
American Bankers Assn. and the Bat- 
telle Research Institute in Columbus, 
Ohio, came up with the hologram as 
an answer. Holograms are cheap (2.5 
cents per card wholesale), hard to 
forge, and, with the hot-stamping pro- 
cess that MasterCard will use, impos- 
sible to remove undamaged. 


I found someone else who is mak- 
ing holographic images in a location 
as distant in space and ambiance from 
New York as you could imagine. He 
is Steve McGrew, a 37-year-old physí- 
cist who runs a company called Light 
Impressions. He runs it from a garage 
in Boulder Creek, Calif., a sleepy towh 
in a redwood forest a few miles inland 
from Santa Cruz. 

McGrew’s story tells the history of 
holography succinctly. He was chief 
physicist of a company called Holex 
for a year. When it went out of busi- 
ness, he went to work for a company 
called Holosonics. It went bankrupt in 
1979, and McGrew became a holo- 
graphic consultant. There wasn't much 
consulting to be done, so he sat down 
and figured out a way to emboss low- 
cost holograms on aluminized Mylar 
at a cost of 1.5 to two cents per square 
inch. 


E.T. candy codes 


If your kid was hooked enough 
on E.T. because of the movie to buy 
a one-pound bag of Reese's Pieces, 
you may have dug one of McGrew's 
holograms out of the bag. Light Im- 
pressions sold 3.5 million of those 
holographic stickers to Hershey's 
Chocolate. "The first sizable order in 
holographic history," McGrew said. 
Light Impressions has also sold holo- 
grams for use on record-album covers. 

This is hardly the major industry 
in holographic images that enthusi- 
asts have envisioned. But veterans 
such as Stephen A. Benton of Polaroid 
still think that holography's day will 
arrive. 

Polaroid now has five holographic 
projects going, Benton noted, "but 
none go out the door.” Holograms are 
used in such practical applications as 
testing molded lenses and detecting 
defects in film. "People come down 
here with impossible problems and 
walk away with expensive answers," 
Benton added. 

The use of holograms to make 3-D 
snapshots or films "is definitely a long- 
range prospect," Benton acknowl- 
edged. But holographic images are 
edging into everyday use for special- 
ized purposes. In one project with the 
Canadian Center for Remote Sensing, 
Polaroid transformed satellite images 
of the Skeena Mountains of British 
Columbia into a single 3-D hologram. 
"Its one step above a plastic relief 
map," Benton said. "The question now 
is whether it gives the geologists more 
information than a relief map. 

"So many people have been pessi- 
mistic about holography for so long," 
Benton concluded, "that finding that 
it has some practical uses comes as a 
pleasant surprise." 


By TIMOTHY O. BAKKE 


f you visit the outskirts of Magna, 

Utah, this fall, you'll find a pedes- 

trian, squat concrete building 

whose looks belie its significance. 
Inside, high-energy radiation will be 
bombarding a two-story-tall rocket 
motor, producing a picture that will re- 
veal even microscopic flaws—from min- 
ute changes in material density to 
infinitesimal fractures. 

This will be the first of a series of 
computerized-tomography (CT) sys- 
tems ordered by Lockheed Missiles and 
Space Co. (Sunnyvale, Calif.) for the 
inspection of its mammoth Trident 
rocket motors. Built by American Sci- 
ence and Engineering, Inc., of Cam- 
bridge, Mass., the multimillion-dollar 
system will be installed at the site 
of Lockheed's motor subcontractor, 
Hercules, Inc., in Magna. The system 
is among the latest in the burgeoning 
CT industry [“СТТ scanners," PS, Sept. 
83| and the first large-scale applica- 
tion in the aerospace field. 

In CT, a radiation source emits X- 
rays (or gamma rays) that penetrate 
an object and are sensed by detectors. 
The detectors "see" only one plane of 
the object at a time. The data from each 
individual slice is processed by a com- 
puter, which reconstructs a precise 
image of that slice. Further process- 
ing can result in a three-dimensional 
image of the entire object. Most CT 
scanners derive from the pioneering 
medical CAT scanners of the early 
1970s [PS, Jan. 75]. But, says Ted E. 
Kirchner, vice-president of program de- 
velopment for AS&E, unlike medical 
scanners, which have severe radiation- 
level and object-size limitations, indus- 
trial scanners are far more versatile. 

AS&E's Trident scanner, for exam- 
ple, is a so-called "second-generation" 
scanner. It comprises a linear array of 
detectors and a radiation source oppo- 
site. The rocket motor, 25 feet high and 
seven feet across, is scanned slice by 
slice, bottom to top. The result is an 
X-ray picture of the entire 88,000- 
pound engine, a picture in which a 
crack as small as 0.003 inch could be 
detected. 

"In order to get such high resolu- 
tion,” Kirchner told me, “you need 
tremendous radiation levels. Our radi- 
ation source is a Varian [Palo Alto, 
Calif.] linear accelerator, which gener- 
ates 16 million electron-volts—enough 
to penetrate 20 inches of steel." 

That's pretty intense radiation. 
What precautions is AS&E taking to 
protect its staff? Said Kirchner, "After 
setup, the entire system is automated. 
Also, the concrete wall behind the ac- 
celerator will be 10 feet thick; the other 
walls, about five feet." [15] 


Giant scanner 


inspects rocket motors 


© Colossal rocket engines must be built to strict specifica- 
tions for optimal performance and safety —and require thor- 
ough inspection procedures. New computerized-tomography 
scanners can detect even microscopic flaws within the engine. 


Pier d 


Technicians set up for a Trident-engine 
inspection. Elevator in the 35-ft.-deep 


pit raises and lowers 88,000-Ib. rocket 
motor for 100-percent X-ray inspection. 
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ram-air generator 


© An ingenious new concept to generate 
electricity, using the power of ocean waves, 
will be tested in a pilot plant off Scotland's 
Outer Hebrides. The 100-foot-tall concrete 
structure traps a rising and falling column 
of water that pumps air through a rotary 
turbine. Long strings of the devices might 
prove economical for remote islands. 


By DAVID SCOTT 
Painting by Dean Ellis 


he legion of wave-energy-conversion devices includes 

some very exotic beasts. Regular readers of PoPULAR 

SCIENCE will remember the “nodding ducks" [PS, Nov. 

"I'1], flexible rafts [PS, Sept. '78], wave-tuned plates 
[PS, May '79], and floating turbines [PS, Oct. '80] that 
British and Japanese inventors have proposed to convert 
the energetic passage of ocean waves into a steady flow of 
electricity. Many of these floating or tethered rigs now 
languish in that engineering limbo where imaginative but 
impractical energy solutions rest in peace. 

They had three sorts of problems: Submerged mechani- 
cal parts, such as hinges, spring joints, and seals, proved 
vulnerable to the continuous buffeting of the sea; tethers 
and moorings could slip or break in winter-storm conditions; 
and the limited back-and-forth motion of their energy- 
absorbing elements could not be converted to electricity 
with high-enough efficiency. 

But now the British have come up with a wave-energy 
device that may stand up to the harsh ocean environment 
while economically producing electricity for remote islands. 
The wave-power breakwater, developed by hydrodynamics 
specialists at Britain's National Engineering Laboratory 
(NEL) near Glasgow, Scotland, generates electricity by ram- 
ming air through a standard turbine-generator set. The 
air is driven by a powerful column of seawater inside a 
concrete chamber that acts like a piston as the waves rise 
and fall. 

Because the breakwater is concrete and is planted sol- 
idly on the seabed, and its mechanical and electrical equip- 


Continued 
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The energy of ocean waves is transferred to flowing air in giant concrete 
breakwater's snail-shape chamber so the turbine and generator, enclosed 46 
feet above the waterline, remain isolated from the ocean's rigors. The mod- 
ules planned for Scotland's Island of Lewis will generate four MW of electricity, 
to be carried ashore by submarine cable. The diagrams (left) show how one- 
way valves and louvers route airflow through the H-shape ducting between 
the wave chamber and atmosphere. Water level in the chamber rises and 
falls like a piston with the crests and troughs of incoming waves. On the 
upstroke (top), air is forced out of chamber, past flap valves and louvers, 
through turbine, and then past diagonal set of louvers and valves to the 
atmosphere. On the downstroke (bottom), negative pressure pulls air on an 
alternate route, but the flow through the turbine is always in the same 
direction. The valves and louvers operate automatically under air pressure. 


ment stay high and dry above the waterline, it should be 
able to survive in the roughest seas. And because it pro- 
duces an efficient rotary motion, it may prove more eco- 
nomical than earlier devices. 

The concept is so promising that 10 civil-engineering 
and related industrial companies have formed a consor- 
tium to develop it. With additional backing from the Brit- 
ish government's Department of Industry, a detailed design 
study is now being performed by Roxburgh Consulting 
Engineers. When the study is completed, a four-megawatt 
prototype will be built at a site one kilometer (0.6 mile) 
off the coast of the Island of Lewis in the Outer Hebrides, 
at the northwest tip of Scotland. 


"m The airflow in the device 
alternates with the crest and 
trough of each wave, but it 
always continues in the same 
direction past the turbine ЮЙ 


The prototype will supply a fifth of the island's electri- 
cal needs, now provided by diesel generating plants burn- 
ing costly fossil fuel, George Elliot of NEL’s Marine 
Operations Business Center told me. "This Island of Lewis 
pilot will be one module of future breakwater installa- 
tions that could be extended in multiples up to 2,000 MW,” 
he said, "the size of a very large thermal or nuclear gener- 
ating station. 

"Wave power is particularly suitable for the thousands 
of island communities around the world, which are now 
dependent on imported fuel oil," Elliot continued. "Lewis 
will be a demonstration plant for potential customers from 
overseas, where we figure there's a multibillion-dollar 
market." 

Here's how the wave-power breakwater works: The high, 
hollow concrete structure has a submerged opening fac- 
ing the direction of incoming waves. Water rushing into 
the snail-shape chamber on the crest of a wave is trapped 
behind the overhanging front wall and rises in the closed 
compartment like a fluid piston. 

Air is also trapped in the chamber, and the upward 
thrust of the water forces it out through an outlet port at 
the top. The air flows through a boxy array of one-way 
flap valves, around a bend of curved louvers, and into a 
cylindrical housing to drive a bulb-type turbogenerator. 
Then it exhausts to the atmosphere through a second bank 
of flap valves on the opposite side of the generator. 

Thus, two valve banks are used during the upstroke of 
the water column. Two others, located at the other two cor- 
ners of an H-formation housing (the turbine is in the cen- 
tral crossbar), are used during the downstroke. As the wave 
recedes, air is sucked in from the atmosphere through one 
of the second pair of valves, rushes through the turbine, 
and exhausts into the water chamber. 

The airflow in the device alternates with the crest and 
trough of each wave, but it always continues in the same 
direction past the turbine. The one-way valves do the trick, 
opening and closing automatically under internal pres- 
sure and suction. 

“The beauty of this power-coupling system," Elliot said, 
"is that it converts the low velocities and corresponding 
high forces of ocean-wave motion to high-velocity, low-force 
ducted air. The unobstructed water-to-air interface keeps 
the power chain short, comprising only the oscillating 
water column and the turbine.” 
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The Lewis plan calls for a 112-foot-high concrete struc- 
ture to be firmly anchored to the rock seabed in 66 feet of 
water. The 197-foot-long module will contain four paral- 
lel wave chambers, each with its own one-MW turbogener- 
ator on top. Each generator's 11-kilovolt AC output will 
be converted to DC by an on-board rectifier, then trans- 
mitted to shore by conventional submarine cables. On 
Lewis, the variable DC voltages will be matched up and 
then restored to stable 50-Hz AC by an inverter for con- 
nection to the island's electric grid. 

The concrete structure will be assembled from precast 
sections at a mainland construction yard. At the same 
time, the foundation at the offshore site will be prepared 
by leveling with explosive charges and drilling to install 
rock-anchor guide rods. Then the rig will be launched down 
a slipway and floated by temporary buoyancy tanks for 
towing to the site, where it will be lowered onto the guide 
rods. 

The base will be caretully grouted to prevent energy- 
wasting seepage between the structure and foundation. 
Finally, electrical and mechanical equipment will be 
shipped out and fitted on the unit. 

NEL engineers anticipate few problems in assembling 
the system. "Aside from the breakwater's design advan- 
tage over existing systems, it's based entirely on proven 
technology and off-the-shelf components. We're not ven- 
turing into any unknown areas," Elliot said. Normal main- 
tenance of the breakwater will be easy year-round in the 
sheltered water behind the structure. 

Total cost of the "shop-window" prototype is expected to 
be about $18 million, and the electricity it generates will 
be costly. But a production version would "compare very 
favorably with any kind of fuel-burning engine," accord- 
ing to Elliot. He claims a 35-percent conversion efficiency 
from wave energy into electric power for the oscillating- 
water-column design. "On that basis, a giant 2,000-MW 
plant, paralleling an island shore for around 30 kilome- 
ters [19 miles], could produce electricity for about 7.5 cents 
per kilowatt-hour," he said. 

That's roughly the present cost of electricity from 
Britain's coal-fired thermal generating stations, and it is 
well below that from diesel plants, which NEL is looking 
to replace. 


б д giant wave-power plant, 
ringing an island shore for 

30 kilometers, could produce 
electricity for about 7.5 
cents per kilowatt-hour 99 


NEL engineers are also studying methods to reduce capi- 
tal and operating costs even more. One possibility is 
manifolding: feeding air from the individual module cham- 
bers through a common duct to a single large turbine in- 
stead of to several small ones. 

Another approach is phase control: timing the flap-valve 
operations to maximize air compression and flow to the 
turbine for any given wave-power input. "The potential 
for increasing energy output and reducing the structure 
size and cost is considerable," Elliot said. 

With funding virtually assured, NELs timetable calls for 
completion of the Lewis prototype in 1986. Overseas buyers 
will then be invited to have a close look. If they like what 
they see, Britannia could once again rule the waves. 


Apple's mighty mini Mac 


© It’s small. It’s got a funny name. But watch out. At $2,495, this third-generation 
32-bit Macintosh Apple computer is designed to slice up its competition. At its 
core 1s a daring attempt to leapfrog technology—and the IBM PC—to once again 
make Apple the leader in the microcomputer industry. 


By JIM SCHEFTER 


hat do you think?” 
asked Steven Jobs, the 
young man who made 
personal computers а 
multibillion-dollar business when he 
helped develop the first Apple com- 
puter in a Silicon Valley garage years 
ago. "What dont you like about it?" 

I didn't have an answer. The Macin- 
tosh is a totally new machine—a 
third-generation computer. It uses 
a 32-bit microprocessor and comes 
supplied with a 128-kilobyte ran- 
dom-access memory, a 64K read-only 
memory that contains an advanced 
operating system, a built-in Sony 3.5- 
inch floppy-microdisk drive with a 
storage capacity of 400K, a detachable 
keyboard, and a mouse. 

All of these qualities give it ex- 
tremely high operating speed, superb 
ease and flexibility of use, and ad- 
vanced graphics capability, which, 
until now, was unavailable in the mi- 
crocomputer field. 

Priced at $2,495, Mac will go head- 
to-head with the IBM PC. Will Apple 
recapture its number-one position with 
the new machine? Jobs thinks so. To 
find out why he has such great expec- 
tations, I spent a few days at Apple's 
corporate headquarters talking to its 
hardware and software engineers and 
trying out the Mac for myself. Here's 
what I learned. 

Mac not only is different, it looks 
different. It’s packaged in an unusual 
vertical cabinet, 20 inches high, and 
has a tiny 10-inch-square base. It 
weighs just 20 pounds and is trans- 
portable with an optional carrying 
case that fits under a standard air- 
line seat. 

Its nine-inch gray screen, controlled 
by specially designed electronics, has 
one of the best graphics and alphanu- 
meric displays in the industry. It wont 
show color, but it will display shades 
Continued 
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of gray. Screen resolution is 512 by 
342 dots, or pixels, at 78 dots per inch. 


Inside the Mac 


The simple appearance of Mac's in- 
ternal electronics belies the three-plus 
years of innovative design and engi- 
neering that preceded its introduction. 
The computer has just two boards, a 
digital logic-and-memory board and a 
power-supply board with the video- 
display electronics. 

Most computers need additional cir- 
cuit boards or chips inside in case you 
want to expand capability. For exam- 
ple, to add an extra disk drive, you'd 
have to add a disk-drive-controller 
board. Not with the Mac. 

“The digital board includes all the 
chips, controllers, and output ports 
you'll ever need," said an enthusias- 
tic Burrell Smith, a design engineer 
whose business card titles him “Hard- 
ware Wizard." 

“We're maniacs about getting it to 
work as fast as we can," added Smith, 
whose stocky physique shows only 
marginal effects from the number of 
pizzas the Macintosh team consumed 
on the job while working nights and 
weekends to perfect the computer. 

Among the handful of chips on 
Mac’s digital board are two that were 
custom-designed for the computer and 
six others with specific modifications 
to give the machine high speed. 

“In raw processing power, it’s four 
to six times faster than the PC. Out- 
put from the serial ports can be up to 
one million bits per second.” That’s 
equivalent to the computer sending or 
receiving about 100,000 characters per 
second, which is staggering if you con- 
sider that, at best, most personal com- 
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puters communicate at less than 1,000 
characters per second. 

In addition, the circuits are designed 
to accommodate the new 256K mem- 
ory chips when their price makes them 
economical. That gives the Macintosh 
the potential for more than two mega- 
bytes of internal RAM, much more 
than twice the maximum amount ca- 
pable in other machines. 

Unlike many computers, no other 
change or addition is possible inside 
the cabinet. “There are no expan- 
sion slots,” Jobs said. “Everything is 
built in." 

Peripheral equipment—mouse, 
printer, modem, additional disk drives, 
external speaker—all connect 
through the five icon-marked ports at 
the rear. There is also a connection 
for “Applebus,” a communications net- 
work that ties together all Apple hard- 
ware and computers. Add-on disk 
drives, which may be useful but aren't 
mandatory for running software, will 
be in short supply. Most units, to be 
delivered by Sony, are already dedi- 
cated to Macintosh production. 

The $550 Macintosh printer is а 
modified C. Itoh Image Writer, which 
was redesigned to Mac specifications. 
"The major difference in the printer 
15 a change in its read-only memory," 
said Apple engineer Rick Hoiberg. 
Like nearly all dot-matrix printers, 
the Image Writer's memory contained 
a “look-up table" of text and graphics 
characters. On receiving a character 
from a computer, the printer searched 
for it in the table, then sent the neces- 
sary instructions to the print head. If 
a character wasn't stored in the table, 
it couldn't be printed. 

With the Macintosh, the table is 


Mouse control 


Look at the screen, and slide the table- 
top mouse to move the on-screen cur- 
sor to an item you wish. With a button 
click, the display shows the completed 
work. “Menus,” lists of items (1), allow 
you to select specific functions such 
as programs to run or the format of 


text shown on the screen. High-quality 
graphics can be created on а large scale 
(2), and you may add shading to specific: 
areas for highlighting. For detailed 
work you may "blow up" a drawing (3) 
and change individual pixels (screen 
dots). Type sizes are variable (4); graph- 
ics and text may be mixed; and you may 
even add a freehand background (the 
swirls) if you wish. The *eraser" func- 
tion allows you to go back and remove 
errors, round corners, or delete whole 
sections of a drawing. 


used only for draft-quality printing. 
All other instructions go directly from 
the computer to the print head. Each 
of the 177,840 pixels on the Macin- 
tosh screen can be sent individually 
to the print head. 

“Fonts are controlled by the com- 
puter, not by the printer, Hoiberg 
said. "In Macintosh, even text is con- 
sidered to be graphics." The result: 
You're not stuck with a single type 
style and size, as with most printers. 
You can choose among many. And you 
can do highly complex graphics pre- 
sentations, as I found out when I had 
a chance to use Mac (more about this 
later). 


Trying it 


Macintosh easily outstrips the eight- 
bit Apple II and the 16-bit PC in both 
performance and ease of use. All oper- 
ations are based on the upscale Lisa 
computer [PS, June '83], introduced a 
year ago: overlapping displays (called 
“windows’) on its screen that are con- 
trolled with the small, hand-held 
mouse rather than through the key- 
board. You slide the mouse across a 
desk top, and an on-screen arrow 
moves in the same direction. Move it 
to point to a desired item— word pro- 
cessing, for example—and one click 
of the mouse's button makes your 
selection: À menu of word-processing 
commands appears. 

All this allows you to move freely 
between a variety of software pro- 
grams and use common files for inte- 
grating text, graphics, spread sheets, 
data bases, or other information on the 
same screen. 

To put Mac to work, I tried two new 
programs called MacWrite and Mac- 


Paint—two programs sold as a pack- 
age for $195. Within 10 seconds of 
inserting the hard-cased microdisk 
into Mac, the screen displays a menu 
showing every file on the disk. Glid- 
ing the mouse under my right hand, I 
moved the on-screen arrow to Mac- 
Write and clicked the mouse button. 

Immediately a small icon, resem- 
bling a wristwatch, appeared. "That's 
telling you to wait while it loads," said 
software expert Joe Shelton. "Typical 
applications load in 10 seconds." The 
disk drive operated so quietly, it ap- 
peared that nothing was happening. 
Then, suddenly, MacWrite was on the 
screen. 

Across the top of the high-resolution 
screen ran a line of available options: 
an apple icon to call up other pro- 
grams, and the words FILE, EDIT, SEARCH, 
FORMAT, STYLE, and FONTS. Beneath 
this list were a header bar that would 
soon contain the name of my docu- 
ment, a ruler showing the character 
spacing and margin-tab settings, and 
another row of icons to automatically 
change the format of the text shown 
on the screen. 

I mouse-moved the arrow to FILE. 
With one click, a menu appeared. I 
chose NEW from the menu to start a 
new document. After typing its name 
on the keyboard, I was ready to work. 

The Macintosh keyboard has a firm 
and comfortable feel that will appeal 
to touch typists. But I was more inter- 
ested in experimenting than typing. 
Shifting the mouse on the desk top, I 
looked at the rest of MacWrite’s men- 
us. My choices were legion. For exam- 
ple, all of the standard word-proces- 
sing functions—cut-and-paste, search- 
and-replace, copy-and-move, and 
more—were instantly available. 

Being accustomed to moving a cur- 
sor or calling up menus through a 
keyboard, I initially found mouse con- 
trol difficult. It's a matter of retrain- 
ing for current computer users—who 
would typically need a three-or-four- 
hour adjustment period—but that 
won't be necessary for first-time com- 
puter users. 

In the next hours, I discovered a 
new world of word-processing and 
graphics imagery. Under the STYLE 
menu, I found that I could change 
the type size of anything from a single 
letter to an entire document (there 
are five choices, from 10-point to 24- 
point, whichis approximately 16-inch- 
to %-inch-high type) or change the 
type style, choosing from among plain 
text, bold, italic, underlined, outlined, 
and shadowed type. Moving to FONTS, 
I had 10 choices of typefaces in each 
of the sizes and styles. "Popular Sci- 
ence" looks strange in Old English 
italic. 


Apple's Steven Jobs wants nothing less 
than to establish the Macintosh as the 

Such capabilities will find wide use 
in any business doing presentations, 
reports, and similar documents. But 
it's the graphic artistry of MacPaint 
that such professionals will most ap- 
preciate. Calling up the program, I 
was faced with an incredible variety 
of choices. 

There were 20 small boxes on the 
screens left side, another 41 along the 
bottom, five styles of straight lines in 
the lower-left corner, and a standard 
menu across the top. Want to draw a 
simple box? Mouse-select the unfilled 
rectangle from the left column, and 
move the cursor to the screen: Mac- 
Paint draws a box. Using the mouse 
again, move the box anywhere on the 
screen, enlarge or reduce it, change 
the ratios of its sides, or fill 1t with 
any of 41 shaded patterns. 

Use a lasso icon to rope in words or 
diagrams, then move them or overlay 
them on other graphics. Use the mar- 
quee icon to include the original back- 
ground. Use the spray can, the paint 
brush, or the pencil for freehand addi- 
tions. Add circles or other shapes. 
Then use the eraser icon to wipe it 
all out or just smooth an edge. 

It was all too much to absorb. With 
MacPaint, a good artist is virtually 
unlimited. Апа even a novice can cre- 
ate usable business graphics. The fin- 
ished product is easily moved—again 
with the mouse—into a report or other 
document where its size and position 
can be tailored, or it can be print- 
ed out for reproduction or slide 
preparation. 

“You can create the ugliest docu- 
ments anyone has ever seen," Burrell 
Smith joked. 

"There's more," Shelton said, pull- 
ing down a menu that revealed some- 


new computer standard of the indus- 
try and a clear choice over the IBM PC. 


thing called FatBits. With FatBits, 
MacPaint enlarges selected portions 
of a drawing or text to show on the 
screen enlargements of the individual 
pixels. Each pixel can be indepen- 
dently modified with the mouse— 
changed in shape or shading—to give 
the user absolute control over the final 
product. New typefaces also can be de- 
signed and stored in memory by build- 
ing them dot by dot. 

The Macintosh graphics alone will 
make the machine attractive to the 
business community. But the comput- 
er's real power is its ability to shift 
freely and to integrate text, graphics, 
financial analyses, and any other data 
between different software applica- 
tions, even those written by different 
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Mini Mac vs. Big Blue— 


how they compare 
Apple IBM 
Fealures Macintosh PC 
Microprocessor 58000 (32-bith 8088 (16-bit) 
Graphics processor Included Optional 
Standard RAM [28K БАК 
Monitor 9-11. gray screen Ontional ' 
(built-in) 
Resolution 312 x M2 78 dots/in. 
Monochrome graphics Yes No 
Color graphics No ` Optional! 
Keyboard Detachable, Detachable, 
typewriter-style typewriler-style 
Function keys None ET 
10-кеу pad Optional Yes 
Mouse x Yes Optional 
Dish drive 1 3.5-in, microdisk 1 5,25-in, floppy disk 
Additional drives Optional Optional 
Disk storage 400K per disk 320K per disk 
Output jets 5 built-in Optional 
Base price $2,495 52,8043 


‘Monochrome ($680) or color ($925) — monochrome does not support graphics; ‘resolution 
depends on monitor purchased: equipped with monochrome monitor and operating system: 
expansion cards with output ports for printer and modem are extra. 
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Thinking window 
сап switch off fhe sun 


© Cloud Gel is a plastic film that transmits solar energy at temperatures 
below about 75 degrees and then turns white and reflects it. Used as the 
glazing on a building, it would help prevent excess solar gain. Day Chahroudi, 
Cloud Gel's inventor, has formed a company to develop and commercialize it. 
Initial uses will be for skylights and greenhouses. 


By V. ELAINE SMAY 


ne recent morning, Day 
Chahroudi came to my of- 
fice, opened a large black 
briefcase, and handed me a 
piece of clear-plastic film. “Put it be- 
tween the palms of your hands and 
hold it," he instructed me. I did as I 
was told. “Now look at it,” he said a 
few seconds later. My hands had left 
a milky-white print in the middle of 
the plastic. "That's Cloud Gel," said 
Chahroudi. "It's transparent when it's 
cool, but it turns white when it gets 
warm." 

Day Chahroudi is an inventor and 
entrepreneur trained in physics, chem- 
istry, and architecture. He gets much 
of the credit for inventing and devel- 
oping Heat Mirror, an infrared-reflec- 
tive transparent insulation, and for 
founding The Southwall Corp., the 
company that manufactures this high- 
technology plastic film [PS, April '82]. 
Cloud Gel is also Chahroudi's inven- 
tion, and now he's formed a company 
called Bioshelter to develop and com- 
mercialize it. 

Cloud Gel gets its special proper- 
ties from a thin layer of a polymer- 
water solution that is sandwiched 
between its outer skins of plastic film. 
These long polymer chains behave dif- 
ferently at different temperatures. 
"When they're cool, the chains thrash 
about in solution like spaghetti in a pot 
of boiling water," Chahroudi explained. 
“But the diameter of the molecules is 
much smaller than a wavelength of 
light, so the sunlight doesnt see them; 
it passes right through. 

"As they get warm, the polymers 
curl up, like spaghetti twirled around 
a fork," he said, continuing the analogy. 
“The diameter of these balls is larger 
than a wavelength of light, so the light 
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is deflected by them and does not pass 
through." (The box below explains why 
the molecules behave this way.) Thus, 
Cloud Gel can act as a solar-energy 
thermostat, admitting the sun when 
the building is cool inside but turn- 
ing milky white and reflecting the sun 
when the building gets warm, thus 
preventing overheating. 

In its transparent state, Cloud Gel 
can be formulated to transmit 90 per- 
cent of the incident solar radiation 
(common Vs-inch window glass trans- 
mits about 84 percent); in its reflec- 
tive state, it can transmit 30 percent 
or less. In addition, the temperature 
at which the Cloud Gel film changes 
from transparent to reflective can be 
tuned: “The polymer I used in my sam- 
ples and the one I'll probably use in 
production is polyvinylmethylether," 
Chahroudi told me. “It clouds at about 
35 degrees C [95 F]. But an easy way 
to make it cloud at a lower tempera- 
ture is to add a little table salt." The 
commercial product will be formulated 
to have a transition temperature at 
any point between 65 and 85 degrees 


F, depending on the intended use. And | 


it will go from completely transpar- 
ent to within two-thirds of its maxi- 
mum opacity over a temperature range 
of only five degrees F. 

Tall, slender, and soft-spoken, with a 
quick wit and easy charm, Chahroudi 
(the name is Iranian) conceived of the 
Cloud Gel idea in 1970 while work- 
ing at Steve Baer's Zomeworks in New 
Mexico—in the same week he con- 
ceived of what eventually became Heat 
Mirror. “I consider them two facets of 
the same invention," he told me. He 
envisioned them being used together 
as the glazing for a passive-solar house: 
Both would transmit solar energy to 
warm the house; in addition, Heat 
Mirror would reduce heat loss from 


the house and Cloud Gel would pre- 
vent overheating. How chemistry or 
physics might be harnessed to create 
either one, he didn't know at that 
time. The desire to find out led him 
to the research literature in the Li- 
brary of Congress. 

Chahroudi made the first sample of 
Cloud Gel in 1971—in his kitchen. “I 
got a sheet of Mylar and poured a big 
blob of liquid prepolymer onto it. Then 
I ran a glass rod over the blob to get 
a uniform thickness.” Next came a 
two-step heat treatment in his kitchen 
oven. “First I had to drive off all the 
solvent at a low temperature, then 
cure the polymer at a higher temper- 
ature. In the second stage, the cata- 
lyst gives off all kinds of noxious odors. 
So I turned up the oven, started my 
stopwatch, and retreated to the front 
yard. At the appropriate time I took 


Continued 


Inside Cloud Gel 


Cloud Gel is made of long chains of cross- 
linked polymer molecules and water. Each 
polymer chain has hydrophilic parts and hy- 
drophobic parts. The hydrophilic parts produce 
heat as they dissolve in the water; the energy 
involved drags the hydrophobic parts into 
solution. Then a monolayer of water molecules 
forms a sheath called an ice cage around the 
polymer chains. As long as the polymer chains 
are in solution, their diameter is much smaller 
than a wavelength of light, so the light passes 
through and the Cloud Gel looks transparent. 

As the solution is heated, the polymer 
chains vibrate more and more until they fi- 
nally shake off their ice cages. Now the poly- 
mer chains and water repel each other and 
thus try to reduce the surface area where they 
are in contact: The chains curl up. The diam- 
eter of these balls is much greater than a 
wavelength of light, so most of the light is 
refracted and reflected; the film looks white 
and blocks solar transmission. 


eva. 
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Sample of Cloud Gel held before a can- 
| dle flame turns white as the film warms 
up (left). Transparent areas are still be- 
low the transition temperature. Planned 
headquarters of Bioshelter, the com- 
pany established to develop and mar- 
ket Cloud Gel, is to be made in the form 
of a Flexahedron (below). The model, 
made of polycarbonate, shows one of 
an almost-infinite number of shapes 
this building geometry can assume. 
Made of air-filled triangular pillows 
with inner membranes of Cloud Gel 
and Heat Mirror, such a building could 
heat itself, even in cold, cloudy climates, 
computer studies indicate. 
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a deep breath, ran into the kitchen, 
and pulled the sample out of the oven." 
At that point he had a cross-linked 
polymer, meaning the polymer's mo- 
lecular chains had formed chemical 
bonds—and a very smelly kitchen. (If 
the polymers weren't cross-linked, the 
solution would all end up as a puddle 
at the bottom of the film.) To complete 
the sample, he soaked it in a water 
bath and then put a Mylar film on top, 
taping the edges. When his creation 
was assembled, he clapped it between 
his hands: Voila! It did essentially 
what it was supposed to do. 

From Zomeworks, Chahroudi joined 
the architecture faculty at the Massa- 
chusetts Institute of Technology, where 
he worked with Sean Wellesley-Miller 
and John Brookes under a National 
Science Foundation grant. In 1976, they 
formed Suntek Research Associates, 
which was awarded Energy Research 
and Development Administration grants 
to develop Heat Mirror and Cloud Gel. 

Soon they moved Suntek from Cam- 
bridge, Mass., to Marin County, Calif. 
Southwall Corp. is a spinoff of Suntek 
(the offspring eventually bought the 
parent). Bioshelter is a separate com- 
pany. It will produce Cloud Gel, a 
laminate of Cloud Gel and Heat Mir- 
ror, and a prefabricated building shell 
based on these materials (more on that 
later). Full-scale production is pegged 
for January 1985. 


Automatic greenhouses? 


Although its solar applications are 
obvious, Chahroudi is looking to larger 
markets for the bulk of Cloud Gel 
sales: the commercial-greenhouse, sky- 
light, and translucent-building-panel 
markets. 

Most commercial greenhouses in 
this country are plastic. Generally, the 
cover 1s two layers of polyethylene sep- 
arated by an air layer for insulation. 
“If Cloud Gel were to replace the inner 
layer of polyethylene, it would respond 
to inside temperature, turning white 
to prevent overheating," Chahroudi 
noted. “That would reduce ventilation 
and cooling needs—and cost. It would 
also provide some shading, which would 
make most plants grow better.” Shad- 
ing now must be provided with movable 
curtains or by applying—and remov- 
ing—whitewash, a very labor-inten- 
sive process. IBG International of 
Wheeling, Ill., the largest supplier of 
commercial plastic greenhouses, will 
field-test Cloud Gel and the Cloud Gel- 
Heat Mirror laminate in greenhouses. 

Wasco Products, Inc., in Sanford, 
Maine, will cooperate with Bioshelter 
to find out how best to use Cloud Gel 
and the laminate in skylights. But for 
this, Cloud Gel will be modified. When 
he talked to skylight manufacturers, 
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Chahroudi learned that what they 
wanted was a glazing that would re- 
spond to changes in light intensity, 
not to temperature changes. How can 
Cloud Gel do that? “It’s easy,” he told 
me. "All you do is add a bit of dye, 
and Cloud Gel will absorb some solar 
energy. That will raise the tempera- 
ture enough to transform it from trans- 
parent to white whenever the sun is 
out. Then as the sun goes in and out 
of clouds, the light transmitted through 
the skylight will stay the same." 
The Kalwall Corp., maker of trans- 
lucent fiberglass building panels, will 
experiment with incorporating Cloud 
Gel and Heat Mirror into its panels. 
"Despite their translucent appearance, 
Kalwall panels have a very high solar 
transmission," Chahroudi explained, 
"higher, in fact, than glass because 
they do not absorb solar energy as 
glass does. With a film of Cloud Gel 
and Heat Mirror added, the panels 


17 want people to 
think of buildings as 
organisms interacting 
constructively with 

the environment 59 


would retain much of their solar trans- 
mission but would reflect the sun when 
the building warmed up and would 
trap heat inside at night." 

Bioshelter expects to sell the Cloud 
Gel film to manufacturers for about 
$1 per square foot and the Cloud Gel- 
Heat Mirror laminate for about $2. 
The manufacturers will cut the film 
to size and incorporate it into their 
products. To permit cutting, the film 
will be heat sealed with a grid of four- 
to six-inch squares. Otherwise, all the 
gel would leak out when the film was 
cut. 

In the film's transparent state the 
grid will hardly be noticeable; the 
lines are to be only 9?4ooo-inch wide. But 
when the Cloud Gel turns white, the 
grid will remain clear. 


Remaining R&D 


Life span is the primary technical 
problem that remains to be solved 
with the present Cloud Gel chemistry. 
The samples Chahroudi carries in his 
briefcase would yellow in about six 
months if left in the sun. The reason: 
The polymer itself degrades, a typical 
problem with plastics and one typi- 
cally solved by incorporating appro- 
priate stabilizers. The goal for the 
initial product is a five-year life span; 
later goals include a 10- and possibly 
20-year film. 


Denis Hayes, noted authority on re- 
newable energy sources and former di- 
rector of the Solar Energy Research 
Institute in Golden, Colo., will be pres- 
ident of Bioshelter; Chahroudi will be 
chairman of the board and research 
director, a post he eventually intends 
to leave. “I just want to be the nut in 
the basement who’s always inventing 
something.” 


Brave new buildings 


One invention close to Chahroudi’s 
heart is a climatic envelope, a “bubble 
of good weather” with a skin of Cloud 
Gel and Heat Mirror, which he pat- 
ented in 1974. The skin can be sus- 
pended by a structural frame he calls 
a Flexahedron—another invention. 
“It’s formed of identical isosceles trian- 
gles and could be mass-produced cheap- 
ly,” he said. The skin could be inflated 
triangular pillows with vinyl outer 
layers and inner membranes of Heat 
Mirror and Cloud Gel, according to 
one scheme. Support would be a steel- 
pipe space frame. 

Geometrically, the Flexahedron 
evolved from Buckminster Fuller’s geo- 
desic dome. “The geodesic applied the 
planar space-grid concept to spheres, 
which was very daring,” Chahroudi 
said, “and the dome encloses the most 
space for the least materials. But the 
Flexahedron is a flexible space grid 
and thus a more general solution be- 
cause it can form a building of any 
size and shape. A Flexahedron cli- 
matic envelope will cost about $20 per 
square foot to build, and it will heat 
itself, even in Boston in January.” That 
claim is based on computer studies 
done at MIT. 

The first such structure will be Bio- 
shelter’s headquarters, to be built near 
San Francisco, Calif. “That way the 
people who work for the company will 
really have a connection with what 
they do. If they design molecules that 
rot, they’re going to get rained on,” 
Chahroudi quipped. The other planned 
Flexahedron is intended for the com- 
mons of the Cathedral of St. John the 
Divine in New York City, where it will 
serve as an educational community 
center. 

“Tailoring a molecular or crystalline 
structure to do a particular job is com- 
monplace in pharmacology and micro- 
electronics,’ Chahroudi mused, “but 
it's a unique approach to building 
materials. I want to change people's 
thoughts on what buildings are. I want 
them to think of buildings as organ- 
isms that interact constructively with 
the environment, not as armor shells 
that keep it out while you pump in 
oil and electricity. The goal of Bioshel- 
ter is to redesign buildings—but on 
the molecular level.” 


barnacle-fighting foil 


New for boat hulls: 


© A new super-thin, adhesive-backed copper foil is said to be 
far more efficient than marine antifouling paint at keeping 
boat hulls free of barnacles. The foil is a costly option, however. 


By SUSAN RENNER-SMITH 


he boat gleamed softly in the 

dim light of the boatyard shed. 

Strips of clean copper covered the 

underside of the 37-foot wood- 
hulled cruiser. 

"That's the way the hull looked 
when we pulled her out of Long Is- 
land Sound last week," said Stanley 
Maas, the boat's owner. "I had the 
boat in the water for more than four 
months, and there wasn't a barnacle 
on that hull. Normally, the hull would 
be covered with them." 

Maas's firm, Stanpat Marine (Box 
791, Port Washington, N.Y. 11050) de- 
veloped the antifouling coating, called 
Hydro-Foil, by bonding a super-strong 
adhesive to a thin (0.005-in.) copper- 
nickel foil. 

Copper's antifouling properties 
have been known since antiquity. In 
fact, many antifouling paints contain 
copper. "Copper produces an oxide 
that’s poisonous to marine growth," 
Maas said. "But the copper leaches 
out of the paint and has to be re- 
newed yearly." 

Other attempts to make copper foil 
adhere to boats have failed because 
the adhesives didn't last a season. But 
Maas uses a pressure-sensitive acrylic 
adhesive that was developed to bond 
a protective coating to a desalinator's 
heat exchanger. In accelerated aging 
tests, Maas says, the adhesive with- 
stood 2,300 hours at 150 degrees F— 
the equivalent of 28 years. 

I fingered the seams on the boat's 
hull; they felt tightly bonded. But 
don't the many seams needed to fit 
the six-to-12-inch-wide foil strips to 
the hull's curves make it likely that 
water will seep under? 

Tests at Consolidated Testing Labs 
in New Hyde Park, N.Y., proved Hy- 
dro-Foil's bonded strength, according 
to Maas. А preliminary tension test 
required 80 pounds of pull to sepa- 
rate two strips of one-inch Hydro- 
Foil. The bonded strips were then 
subjected to salt spray at high tem- 
peratures. "After those aging tests, it 


still took 80 pounds to rip the strips 
apart," Maas said. 

What if a boat runs aground? A 29- 
foot sailboat scraped the bottom of the 
San Francisco Bay with no damage to 
the Hydro-Foil. “That owner had put 
extra strips on the keel," Maas said. 

The foil costs $4.50 a square foot — 
or $1,350 to cover a 300-square-foot 
hull. A $120 gallon of antifouling 
paint would coat the same-size hull. 


Burnished copper hull glows barnacle- 
free (top). Before protective Hydro-Foil 
covering is applied, the hull must be 
sanded down to the gel coat or to bare 


So applying Hydro-Foil (if you do the 
job yourself) costs the same as 11 
years' worth of antifouling paint. But 
the Hydro-Foil would only have to be 
applied once, and you'll save on haul- 
ing, cleaning, and repainting costs. 
Finally, with Hydro-Foil there's no 
drag-inducing marine growth to cut 
performance and fuel economy. “Be- 
sides, the copper looks so beautiful," 
Maas said. I have to agree. 


wood. Strips of self-adhesive foil are 
then rubbed on by hand (above). To 
prevent seepage, strips are lapped at 
seams, with all joints facing the stern. 
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Flat screens shrink 


new pocket I Vs 


Q New mini-TVs travel anywhere with you—or let you catch action up close at 
the ballpark. Flat cathode-ray tubes, complex liquid-crystal displays, and advanced 
single-chip TV circuits make these carry-along sets possible. Models with full- 
color displays will soon be available. 


By JOHN FREE 
Photo by Greg Sharko 


t last, they're here. Flat-screen 
TV sets, always just around 
the corner, are now in stores. 
And more pocket-sized models 
are being introduced. 

The sets, which provide viewable 
but detail-limited pictures, are being 
gobbled up by gadget-hungry shop- 
pers. But whether they become a 
mass-market product, as have 
personal-stereo tape machines, re- 
mains to be seen. 

I tried several of these remarkably 
compact sets and quickly noticed dis- 
tinct differences in picture quality and 
channel-tuning sensitivity. Because 
the flat-screen market is so new and 
my sampling limited, however, direct 
comparisons of brands is premature. 
Before investing in one of these new 
sets, you should try it out if possible 
under conditions similar to those un- 
der which you'll be using the set. 

Despite the variety of flat-screen 
technologies under development [PS, 
June '81], two of the black-and-white 
pocket sets use new versions of the fa- 
miliar cathode-ray tube (CRT). The 
Sony Watchman FD-210, which ap- 
peared in 1982 [“Go-Anywhere TV," 
PS, Nov. '82], has a flattened, paddle- 
shape picture tube. Now the firm 
is marketing its second-generation 
Watchman, about 20 percent smaller 
and lighter—and less expensive— 
than the original. 

Meanwhile, from a 19th-century 
water-bottling plant converted into re- 


Flat-screen sets (from top: Sony FD- 
20A, Sinclair Pocket TV, Casio TV-10) 
are likely to multiply rapidly. 


search labs in Cambridge, England, 
inventor Sir Clive Sinclair hatched the 
pocket-sized model he's been develop- 
ing for the past five years. 

The Sinclair Research Ltd. model 
designed for European use [“ Little 
Flat-Screen TV,” PS, Dec. '83] is being 
made and distributed by Timex in 
Britain. The set, shown in dummy 
form on the facing page, also has a 
flat-screen CRT, but it draws relative- 
ly little current; the set is based on 
a single microcircuit—a combina- 
tion that makes for a continuous-use 
battery life of about 15 hours, accord- 
ing to Sinclair. The UHF model dis- 
tributed in Europe automatically 
switches to various 625- or 525-line 
TV standards. А newer model, with 
an additional VHF tuner for the U.S. 
(to be marketed in 1984 by Sinclair 
Research Ltd., 50 Staniford St., Bos- 
ton, Mass. 02114), will retain this 
capability. 

Casio is the only firm at this writ- 
ing offering a liquid-crystal-display 
(LCD) monochrome pocket set. Seiko 
has an LCD wristwatch-TV model 
with a calculator-size tuner-amplifier 
[PS, April '83]. The Casio TV-10, with 
a 2.75-inch screen, uses the twisted- 
nematic type of LCD, similar to that 
used in watches and calculators. The 
TV-10 can use bright ambient light 
reflected from its thousands of tiny 
LCD elements; a switch activates a 


solid-state electroluminescent element 
behind the LCD panel to display pic- 
tures in dim light. LCDs have low 
power requirements and thus permit 
long battery life, but they often have 
poor picture contrast. This problem 
was evident in the TV-10 that I tried. 

Although it's not yet in stores here, 
a color LCD pocket set from Seiko [PS 
cover story, Nov. '83] is expected to go 
on sale soon. According to PS Execu- 
tive Editor Herb Shuldiner, who saw 
the prototype in Japan, the set dis- 
plays a good color picture. In the sec- 
ond half of 1984, Sanyo is expected to 
market a color LCD TV with a three- 
inch screen (one inch larger than 
Seiko's). The Sanyo set is expected to 
sell for about $420 there. In color LCD 
sets, three LC picture elements, each 
with a color filter in front of it, are 
necessary to form a color triad—a red, 
green, and blue combination to form 
a color-picture element. Compared 
with a monochrome LCD set with the 
same number of LC elements, picture 
detail on the screen is diminished, but 
the color creates a more satisfying 
picture. 

How popular will flat-screen pocket 
TV become? Says Clive Sinclair of his 
latest brainchild: “I believe that it and 
its successors can achieve for televi- 
sion what the transistor radio did for 
wireless—and create a new one-per- 
person product.” 


PS buyer's guide to flat-screen pocket TVs 


Price Screen Screen Size Weight ^ Battery TV 
Maker Model ($) size(in.) type (H. W, D: in.) (02.) type, life — standard* Comments 
Casio TV-10 200 2.75 LCD — 3316, 41156, 1 12 3 AAs, M Has LCD backlight 
7 hrs. switch, brightness 
| | E | "T control | 
Sinclair Pocket About 2 ` CRT 314, 515, 11A 10 Flat, B.G, Automatic TV- 
Research TV 00 | | «15 brs. Н, | standard switching 
Sony FD-20AÀ 200 2 CRT 6*8, 31⁄4, 15% 18 4 AAs, M Video-in (VCR) 
10 hrs. jack 


625-line-resolution standards for Europe and Great Britain. 


*TV standard M is the 525-line-resolution format for North America and a number of other countries; B, б, Н, and | are 
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products/technology 


Bike map case 


Tired of fumbling with maps 
on bike trips? Two clear-plas- 
tic pockets in Eclipse’s map 
case make for easy viewing 
of both sides of road maps. 
You flip the case over to use 
the second pocket. The $1 
case snaps on all handlebar 
packs from Eclipse (Box 7370, 
Ann Arbor, Mich. 48107). 


Blood tester 


Now there's a typewriter-size 
blood analyzer for doctor's 
Offices, says Eastman Kodak 
Co. The firm's $6,000 Ekta- 
chem DT60 analyzer uses 
dry-chemistry slides (inset) 
like larger hospital-size ma- 
chines. The operator inserts 
a disposable-tip pipette 
containing patient serum or 
plasma into the machine. A 
tiny drop is measured onto 
the slide, which has a bar 
code read by the analyzer 
to recognize the test being 
performed. During the six- 
minute test, the slide is in- 
cubated, starting chemical 
reactions in its layers. A 
fiber-optic system helps 
read the results, which are 
printed out on a paper slip. 
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Bright light 

A special tungsten-halogen 
bulb and reflector give its 
K-133 underwater flashlight 
penetrating illumination be- 
neath the waves or in dense 
smoke or fog, says Toshiba. 
The four-cell, $35 light with- 
stands water pressure to 165 
ft. Morris Photo Supply, Inc., 
Lincolnwood, Ill. 60645. 


¢ Future coupe 


Is this how Japan's 21st-cen- 
tury cars will look? Nissan 
says its experimental NX-21, 
with 0.25 drag coefficient 
and gull-wing doors, could 
be ready in the 1990s. Its 
gas-turbine engine burns ker- 
osene or diesel fuel. A CRT 
displays data; a TV camera 
replaces rear-view mirror. 


à Rechargeable light 


Plug Spotliter SL-2 into a wall 
outlet, and you'll always have 
a flashlight ready when it's 
needed, says Black & Deck- 
er. Nickel-cadmium cells last 
one hour and provide light 
equal to that of a two-cell 
flashlight. The red charging 
light turns green in a power 
failure. Price is $22. 


«Cr 
Lens heater 


Put cleaning fluid and con- 
tact lenses into HeatCase, 
then plug it into an outlet. 
The tiny disinfection unit 
heats lenses for 45 minutes, 
exposing them to maximum 
heat for less than one minute. 
CooperVision Pharmaceuti- 
cals, 455 E. Middlefield Rd., 
Mountain View, Calif. 94043. 


Anti-ship missile 

Slung under the wing of a 
Saab AJ37 attack fighter are 
two “launch-and-forget” an- 
ti-ship missiles. The radar 
homing weapons can oper- 
ate in all weather conditions. 
In recent tests, production 
missiles taken directly from 
storage hit a combat-ship tar- 
get, which sank in minutes. 


<> 


Solar pumps 


To pump water—even when 
there’s no conventional pow- 
er handy—a solar-panel wa- 
ter-delivery system does the 
job, says Solarwest Electric 
(232 Anacapa St., Santa Bar- 
bara, Calif. 93101). Pumps, 
motors, and photovoltaic pan- 
els bring water from wells 
and ponds for home use. 


Fuel savers 


In sea trials, its Gallant rig 
trimmed fuel consumption 
20 to 30 percent, says Aero- 
systems (Southampton, En- 
gland). Sailcloth stretched 
over aluminum battens forms 
elliptical wings, which en- 
velop the masts to cut drag. 
The sails collapse into neat 
bundles when not needed. 


Cable bridge 


A cable-stayed bridge is 
slated to rise over the Mis- 
sissippi River this spring. 
The bridge, designed in part 
by Booker Assoc., a St. Louis 
consulting firm, has two 200- 
ft. transition spans, two 400- 
ft. side spans, and a 900-ft. 
main span. It will cross the 
river near Quincy, Ill. 


Luxury land ship 


Got $128,000 to spare? That 
buys the Tickford Lagonda, 
an Aston Martin with alumi- 
num panels extending to a 
road-hugging skirt. Inside, 
there’s a blend of leather, 
walnut, and deep-pile car- 
pets. It has two color TVs, 
a VCR, stereo, bar, burglar 
alarm, and remote locking. 
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Modular dashboard 


Stacked like stereo compo- 
nents, electronic instruments 
create a compact dashboard 
assembly that can be placed 
in the driver's line of sight. 
Switches next to solid-state 
displays control functions. 
VDO (Sodenerstr. 9, 6231 
Schwalbach, W. Germany) 
designed the system. 


Double-jointed arm 
Checking for bridge cracks, 


an inspector works from the 
pod end of a double-hinged 
arm hanging from a four-axle 
DAF truck. Hydraulic controls 
on the pod maneuver it down 
to 50 ft. below the roadbed 
and 37 ft. inward from the 
parapet. DAF, Marlow, Bucks 
SLT 1LW, England. 


LIN 


New Spray stopper 


To reduce blinding spray, 
this truck has skirts made of 
flexible plastic filaments. The 
skirts collect wheel water 
and redirect it down to the 
road. In tests, the skirting 
improved vision by 73 to 97 
percent, claims the Schlegel 
Corp. (Box 23113, Rochester, 
N.Y. 14692). 
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Soft-top Saab 


The rag top on this Saab 
Cabriolet folds flush with 
the body under a sculptured 
hard cover. A glass rear win- 
dow retracts independently 
and hides behind a protective 
panel below. American Sun- 
roof (Southgate, Mich. 48195) 
did the conversion for Saab 
to test the U.S. market. 
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Sleek bus 


Flush-fitting windows and 
shaped corners cut wind re- 
sistance in Volvo’s tourist 
coach. It also has a deep 
windshield and glass doors 
to keep the driver closely 
tuned to traffic. Contoured, 
reclining seats and hinged 
overhead luggage bins en- 
hance the vehicle's interior. 


Whats New 
in Photography 


BY EVERETT H. ORTNER 


Car pod 


Shoot pictures through your 
car window? You can with 
the sturdy Rowi Autopod, 
distributed by The Saunders 
Group (67 Deep Rock Rd., 
Rochester, N.Y. 14624). The 
platform assembly attaches 
to any clean glass surface. 
Locking levers secure and 
adjust it. Price: $59.95. 


<> 

Tripod bag 

Web handles or an adjust- 
able shoulder strap on this 
bag by Kiwi (1030 E. 30 St., 
Hialeah, Fla. 33013) make it 
easy to carry a tripod. A 
foam-and-nylon lining offers 
protection. A curving zipper 
with Velcro lock eases ac- 
cess. Available in three sizes: 
$30, $35, and $40. 


Remote dissolve 


Press a button on the Auto- 
Fade-Wireless hand control, 
and it emits a digitally cod- 
ed VHF signal. Plug-in re- 
ceiver up to 150 ft. away 
orders a Carousel projector 
to fade one slide out, the 
next one in. Kimchuk sys- 
tem (Del Mar Dr., Brookfield, 
Conn. 06804) is $299. 


Slide copier 


With a $34.95 copier by Spira- 
tone (135-06 Northern Blvd., 
Flushing, N.Y. 11354) plus 
your enlarger and SLR body, 
you’re set to duplicate and 
crop slides. Copier consists 
of a camera platform plus 
front-surface mirror. Enlarg- 
ing lens projects the image 
onto SLR’s mirror. 


$ Super 8 duo 


About $700 buys the Elmo 
Traveler Series: matched 
Super 8 sound camera and 
sound projector. The 2.3- 
pound auto-exposure cam- 
era has f/1.2 10.5—26.5-mm 
zoom lens. Projector has f/1.4 
15-25-mm zoom lens and ac- 
cepts reels up to 600 ft. long. 
Film loading is automatic. 


Color kits 


Mixing is easier with Kodak 
Hobby-Pac “snip 'n pour" 
processing kits. Just open 
and add water. The color- 
slide kit ($11.45) will process 


up to six 36-exposure rolls 


of E-6 (Ektachrome) film. The 
color-print kit ($9.95) will 
process 10 eight-by-10 prints 
on Ektacolor paper. 


MARCH 1984 | 111 


What's New 
in Tools 


BY V. ELAINE SMAY 


Quick wrench 


As you push the thumb slide, 
a brass helix in the handle 
of this wrench revolves, turn- 
ing mating gears to instantly 
adjusttheopening—upto !*,s 
in. The eight-in.-long thumb- 
slide wrench is $11.50 (plus 
$2.45 shipping) from Brook- 
stone, 843 Vose Farm Rd., 
Peterborough, N.H. 03458. 


2 
Mini-miter 

А keen little saw that can cut 
stock up to 2% in. thick comes 
with the Miter-Rite miter box. 
With a twist of the thumb- 
screw, the box's angle can 
be set (in one-degree incre- 
ments) over a range of 130 
degrees. It's $19.95 from Dob- 
son, 1416 S. Courtland, Park 
Ridge, Ill. 60068. 
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Drill-press trio 


The Optic Locator (in chuck) 
casts light beam with cross 
hairs where the drill will cut; 
Traveling Vise Clamp posi- 
tions and secures your drill- 
press vise; chain-and-crank 
Table Elevator eases table- 
height adjustment. Portalign, 
4909 Pacific Hwy., San Diego, 
Calif. 92110-4096. 


These quick-shift pliers have 
a tapered pawl cast into the 
sliding member. It slots into 
any of six teeth for positive, 
no-slip adjustment. Handles 
stay at least an inch apart 
to prevent pinched fingers. 
Cimco Werkzeugefabrik, 
Carl Jul. Muller GmbH, 5630 
Remscheid, W. Germany. 


Mighty router 


“The most powerful router 
on the market today,” says 
Black & Decker's Industrial/ 
Construction Div. about its 
3'o-hp model 3335. Electronic 
controls ensure constant 
speed—at 16,000 or 20,000 
rpm—and a ramp-start fea- 
ture improves operator com- 
fort and control. List: $458. 
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What's New 
in Home 
Improvement 


BY SUSAN RENNER-SMITH 


Catalytic insert 


The Shelburne catalytic de- 
livers 40 percent more heat 
than ordinary inserts, claims 
Vermont Stove Co. (9004 
Shelburne Rd., Shelburne, 
Vt. 05482), while burning less 
wood. How? A Corning Glass 
Works catalytic converter ig- 
nites the smoke for complete, 
clean combustion; $1,295. 


<> 
Soap holder 


The self-draining Thumbs 
Up holder keeps soap dry— 
or shampoo tubes handy. A 
moisture-resistant 3M adhe- 
sive strip lets you mount it 
conveniently close to the 
shower. The acrylic holder 
costs $3.98 from L.E.A. Cre- 
ations, 110 Walters Ave., 
Johnstown, Pa. 15904. 


Induction cook top 0 


If you want a magnetic-in- 
duction cook top, you have 
to buy a new stove—unless 
you own a Jenn-Air range. 
The new induction cartridge 
fits most models built since 
1977. Besides offering the ef- 
ficiency of induction cooking 
[PS, Feb. '81], the Jenn-Air 
top has an “on” beeper. 


Dead-bolt doorknob г) 


It looks like a conventional 
spring-latch lockset. But turn 
the key, and the latch extends 
a full inch to provide dead- 
bolt protection. The Weiser- 
Bolt doorknob set (shown) is 
$39; the door-handle set, $82. 
Weiser Lock, 5555 McFadden 
Ave., Huntington Beach, 
Calif. 92649. 
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TROLLED 
WAT HEATER 


10 Hot spigot 


At $60, Steamin’ Hot is half 
the price of other hot-water 
dispensers. And the one- 
piece device is as easy to 
install as a faucet, says In- 
Sink-Erator (4700 21st St., 
Racine, Wis. 53406). Its '5-gal. 
tank produces 40 cups of 
190-deg.-F water an hour 
for coffee, tea, and soups. 


Sensitive switch 


The Sound Activated Switch 
will turn on an incandescent 
light at any sudden sound. 
An adjustable filter screens 
out continuous noises. À tim- 
er turns off the light after a 
delay of up to 10 minutes. 
National Technical Systems, 
26525 Golden Valley Rd., Sau- 
gus, Calif. 91350. $30. 


û Tankless thermostat 


Most tankless water heaters 
can’t produce hot water fast 
enough for a full-force show- 
er [PS, Feb. '82]. But Acu- 
temp’s hot water varies by no 
more than two deg. F from 
the setting on the remote dial, 
claims Acutemp Corp. (11871 
Grand River, Brighton, Mich. 
48116). It’s $545.50. 
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What's New 
in Electronics 


BY WILLIAM J. HAWKINS 


<> 
Video teacher 


Plug in the jumbo key pad, 
pop in a cartridge, such as 
"Cookie Monster Munch,” 
and your video game be- 
comes a teaching machine. 
The $30 programs are writ- 
ten for preschoolers by Atari 
and Children’s Computer 
Workshop to build visual 
tracking and coordination. 


Color plotter 


Connected to your computer, 
the ComScriber plotter pro- 
duces colored graphics on 
paper or transparencies with 
a line-segment accuracy of 
0.004 in. А pause feature lets 
you manually change pens. 
Maker is Comrex, 3701 Sky- 
park Dr., Torrance, Calif. 
90505. It costs $695. 
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Video carrier 


It's a shoulder bag, a back- 
pack, or a travel case. But 
any way you use it, Video 
Action Pak conveniently 
holds all your video gear: 
VCR, camera, battery, and 
accessories. Maker: Lowe Al- 
pine Systems, Box 189, Lafa- 
yette, Colo. 80026. It's $199. 


Robot intro 
It's a toy—or is it? The Radio 
Shack Armatron has јоу 
sticks that remotely control 
all actions of its robot arm: 
left or right rotation, up or 
down, bending at the elbow, 
and grip. It's intended as an 
inexpensive introduction to 
robotics. Price: $32. 


<> 


All-in-one phone с Data holder 


AM-FM radio, digital clock, 
and telephone—they're all 
in one hang-on-the-wall unit. 
The remote microphone (left) 
allows you to answer and 
talk up to 25 ft. (attached 
by cord) from the base unit. 
Maker: Super Tel, 4151 Bev- 
erly Blvd., Los Angeles, Calif. 
90004. Price: $100. 


Connect Portapac to your 
computer, and the clever 
battery-powered box holds 
64K of "dumped" data for up 
to five years—or until you 
"empty" its data back into 
another computer or printer. 
From: Cryptonics, 11711 
Coley River Circle, Fountain 
Valley, Calif. 92708. $695. 


What's New 
for Your Car 


BY JACK KEEBLER 


Folding tot seat 


Release the lower buckles, 
and the soft, padded seat 
(designed for 20- to 40-pound 
children) folds into a com- 
pact bundle secured to the 
rear deck by an elastic strap. 
Maker: Cindico Ltd., Van- 
guard Div., Skerne Rd., 
Driffield, England. 


<> А 

Super seat belts 
Worried about being trapped 
by seat belts in the event of 
a fire or other hazard after 
a crash? The belt system 
from Contenco (Chemin du 
Curson 24A, 1197 Prangis, 
Switzerland) automatically 
releases after a 10-to-30-sec- 
ond delay. It can also be 
wired to unlock doors. 


130-mph tires 


Designed for vehicles capa- 
ble of speeds of up to 130- 
mph, the Goodrich T/A 60H 
and 70H, are constructed 
with a rayon carcass, the 
company's Folded Belt sys- 
tem, and a dual-compound 
tread. Goodrich claims en- 
hanced traction and han- 
dling for the tires. 


. |0 Telescopic top 


Calibrated from zero to 1,600 
degrees F, the exhaust mani- 
fold pyrometer from VDO 
(980 Brooke Rd., Winchester, 
Va.) provides early warning 
of dangerous overheating. 
Installation kits are avail- 
able with six- to 14-foot send- 
ing-unit leads and mounting 
hardware. $94.80 to $99. 


This telescoping fiberglass 
top solves the loading prob- 
lem for owners who want 
the protection of a cap and 
the unlimited capacity of an 
open bed. Made by Specialty 
Equipment Sales (Box 976, 
West Bend, Wis. 53095), the 
retail range is $700 to $900. 


Spare air 


The Hadley Checkmate air- 
shock kit includes a 12V 
compressor, a control panel 
with an air gauge and 25 ft. 
of hose for inflating tires and 
recreational equipment. Nel- 
son Metal Products Co. (2950 
Prarie St., Grandville, Mich. 
49418); price: $197.70. 
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Swiss ingenuity creates a throwaway 


h 


quartz Swat 


Q An eyepiece. Tiny screwdrivers. A gray-haired man wearing 
spectacles leans over a cloth-covered workbench, delicately drop- 
ping a gear into place. It’s a classic scene of a Swiss watchmaker 
at work—at least it was. Now robots and a radically different new 
watch design create the “Swatch,” a tough, sporty, Swiss-made 
quartz timepiece with a bargain price. 


By WILLIAM J. HAWKINS 
Photos by Greg Sharko 


ay “Swiss watch,” and most 
people think of the meticulous 
craftsmanship long associated 
BP with the traditional Swiss 
watchmaker. But now the Swiss are 
saying “Swatch,” and they’re thinking 
of tradition and craftsmanship at un- 
heard-of low prices. “Swatch” is a 
portmanteau word for the new $30- 
to-$35 quartz-analog Swiss watch 
that’s manufactured by ETA of Switz- 
erland. Its secret: a new technology 
that makes mass production possible. 

“It took two years to develop, but 
we can now produce up to 10,000 
Swatches a day,” says Max Imgrueth, 
president of the Swiss Watch Distri- 
bution Centre in San Antonio, Tex- 
as. "And it's the best quality you can 
buy for the money because of the 
technology.” 

Swatch represents a radically dif- 
ferent approach to watchmaking. The 
55 components traditionally needed 
for a dialed timepiece have been re- 
duced to just 29. The watch is built 
by robots on an assembly line. And 
its "unitized" construction is similar 
to what Detroit has used for years. 
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"Construction is exactly the same 
for every Swatch," says Imgrueth. "But 
the variety of dials and colors results 
in 26 different models." 

With Swatch, the usual gear posts 
and component-mounting tabs are 
part of the injection-molded case. As 
each component layer is added, it is 
permanently secured by rivets, elimi- 
nating the tiny screws that can slow 
a manufacturing process to a crawl. 
The last pieces—month-day-date cal- 
endar—are optional, and the type of 
dial face used (Roman numeral, stan- 
dard, etc.) depends on the style of the 
Swatch. 

“For a high-end-model Swatch, the 
calendar disc is dropped in place,” says 
Imgrueth. “Or we can choose to leave 
the disc out.” 

The acrylic crystal (it’s scratchable 
but buffable, according to Imgrueth) 
is then “glued” in place by a laser 
beam, sealing the entire movement. 
That makes it water-resistant to 100 
feet and highly shock-resistant. But 
because it is sealed and all parts are 
riveted into place, it also means that, 
except for battery replacement, the 
Swatch cannot be repaired. 

"Its a throwaway,” says Imgrueth. 
“But look at it this way: For the price 
a jeweler charges just to open the case 


of a traditional watch, you can buy a 
new Swatch.” 

The Swatch is guaranteed for a year. 
You can get a replacement if some- 
thing goes wrong. But Imgrueth em- 
phasizes that despite the technological 
changes, Swatch still offers the same 
quality that Swiss makers are known 
for producing. 

“We've had only a half-percent re- 
turn rate so far,” claims Imgrueth. 
“Compare that with the 10-to-20-per- 
cent returns on traditional watches. 
And it’s tough. Look at this....” 

To my amazement, Imgrueth hurled 
the watch across the room. It rico- 
cheted off the ceiling, crashed into a 
window blind, bounced off a shelf, and 
thumped to the floor. Not a scratch. 
And the sweep-hand pulsed on, unaf- 
fected by the blow. 

Imgrueth sees the Swatch in a cate- 
gory by itself—an inexpensive sporty 
timepiece that capitalizes on the Swiss 
reputation. He believes it will stay 
that way for some time. “Swatch is 
built with 500th of a millimeter toler- 
ances. That’s not something you can 
easily ‘knock off [duplicate].” 

Will Swatch help the Swiss regain 
some of the 60-percent worldwide- 
market share they’ve lost over the past 
20 years? Only time will tell. 


Pl 


Max Imgrueth holds a faceless dem- 
onstrator Swatch above. (It might be 
an available model in the future.) АП 
Swatches begin with an injection- 
molded case (see photos, left; drawing, 
right) that contains the mounts and 
supports for the movement. The inte- 
grated circuit, quartz crystal, and stem 
mechanics go in first; then the motor 


coil mounts to the top of the Swatch. 
The first set of gears is then added 
and held in place with a motor stator 
that contains the supports for the top 
gear train. Day-date drive gear is in- 
stalled (if used); optional day-date 
rings are added. The face, dials, and 
crystal (not shown in photos) are added 
to complete the assembly. 
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Litfle generators 
—power fo go 


pulled the rope starter on the little Honda EX300 

portable generator, and it started to purr immediately. 

I plugged in my electric lamp, switched it on, and lit 

up the woods—yet I was miles from the nearest elec- 
trical outlet. But what impressed me most about the lit- 
tle power plant was how quiet it was—l could hold a 
conversation in a normal voice while the generator ran 
only a few feet away, hushed and smooth. 

The Honda is one of a new generation of portable 
generators—a boon to campers, fishermen, sailors, or any- 
one who needs a moderate amount of electricity where 
power is not otherwise available. The buyer's guide (over- 
leaf) lists a dozen of them. 

But how do you choose a mini-generator? First you have 
to decide what you need the generator for. Do you plan to 
use it strictly to power your recreational jaunts? Run a 
small refrigerator on a sailboat? Power a portable drill at 
a remote campsite you're developing? Making the wrong 
choice could cost you dearly. 

small generators are ideal for charging a 12-volt car 
battery (on the models with a 12-VDC outlet) or running 
a small TV, radio, light, or fan on standard household 
current. But you can't expect a unit that puts out 500 
watts to run a sump pump (which may draw up to 600 
watts), a refrigerator-freezer (an added 600 watts), and 
the boiler in the basement (another 700 watts or more). 
For standby emergency household power, you'll need a 
larger unit—rated at least 3,000 to 4,000 watts. With the 
largest of the small generators, however, vou can com- 
promise. Says Dick Graham, vice-president of Pioneer Gen- 
E-Motor Corp.: "The machines that put out 1,000 watts 
wont take all the emergency loads in a home at once, but 
you can plug in your furnace for an hour, unplug it, plug 
in a small freezer for an hour, then go back to your fur- 
nace or to a water pump. At least it would keep you going 
through a storm." 

If you need power for an application that doesnt in- 
clude running an electric motor, simply take the wattage 
drawn by the device (or total the wattage if there is more 
than one device) and buy a generator that supplies some- 
thing more than that amount. As Herb Hopkins, a dis- 
trict service manager of American Honda puts it, "Figure 
out what you need and then go one size larger so that you 
have a reserve built in." 

If the wattage of a device isnt shown but amperage and 
voltage are, multiply the amperage by the voltage to get 
the wattage. 

If you plan to run an electric tool or other appliance 
with a motor, remember that it may need up to three (or 

Continued 
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Q Portable generators can supply power on a camping or boating 
trip, charge your car's battery in the woods, or run small hand tools at 
remote locations. The lightweight wonders can run for hours on a tank 
of gasoline, and they range in cost from $339 to $799. 


Portable power far 

from home (left to 

right, from bottom): 

Toro T500, Kohler | 
PowerPlay 500, Sears 
32816, Onan K450, 
Kawasaki KG 550, 
Honda EX800, Tanaka 
Kogyo DEG-600, Solo 
837, Yamaha EF600, 
and Pinchor RF10 
AC-DC. On tailgate: 
Ag-Tronic PM 800 and 
Dometic DPG 600. 
Each of the machines 
is suitable for running 
lights or a TV away 
from conventional 
sources of power. They 
also are light enough 
to be carried by one 
person, and they're 
quiet enough not to 
disturb your neighbors 
in the campground. 
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PS buyer's guide to portable generators 


Pa - af j ‘l i 5 Р 
Generator Yoltage Capacity (watts) 358 8 Ё g Е * : Е : $ Е H a - f t Dimensions Weight 
Generator уре AC к Max Rated oc 25 25 BE £ 2§ 3S5 FE ES Р; S (in. (ls) Price (5) 
Dometic — Rotating feld: 120 Iri 600 500 120 42 10) Centritugal | 1 Breaker 4 cycle ! 4j 0.33 45 11x 19 x 124 45.9 417 
DPG 600 brushless | | 
Honda © Sel-excbng AC — 120 12 00 700 100 Я 82 Cenlriluga! 2 1 Breaker 4 cycle ' 47 0.82 5 1652115154 507 458 
ЕКА) 
Kawasaki Rotating field. 120 12 550 450 100 3.75 83 Centntugal 2 1 Breaxer 4 cycle! 46 nj 5 13.1 x $5 x 143 358 383 
KG 550 brushless 
Kohler Power. Rotating held. 120 I? 500 450 100 315 83 Centrifugal j ] Breaker 2 cycle 253 053 4 Mae? S« 126 38 359 
Play 500 brushless 
Onan Rotating field- 120 12 450 AQQ 100 3i 8.3 Centrifugal і 1 Breaker á cycle? 3.36 05 35 {б 112 х 133 40 333 
К 450 brushless | | | 
Pinchar Rotating field 115 1? 1.100 1.000 100 8j 83 Centrifugal 2 Breake: 4 cycle 805 0.25 1.25 195x145» 14.5 62 609 
RFID AC-DC = self-esciting 
Powermate Rotating field: 120 12 800 550 120 54 10 Mechanical 2 1 Breaker 4 cycle 4.64 08 45 18 х 13 x 14.5 5b 544 
PM 800 brushiess 
Sears Rotating field 120 12 850 756 100 8.25 3 Centrifugal à ] Fuse 4 cycle 4 64 03 2 16 > 14 х 13 46 149 
32816 brushiess 
Soto Permanent 115 12524 10% 800 Mot) 638 116 Centetugal 1 i with Fuse 2 cycle 54 075 3 20 x 9.25 х 16 595 799 
837 magnet 2BD (24V) select sw ] 
Tanaka —— Sell-exciting AC 110 па. 600 500 n 45 па Flectra- 2 fa Fuse 2 cle 305 06 3 1685 11.7 x 147 44 340 
DEG-600 magnetic 
Того 1500 Rotating teid: 120 i2 S00 400 100 33 83 Centritagal 1 1 Fuse á cule? 188 05 4 15«11x 124 40 379 
brushless я m 
Yamaha Rotating field. 120 12 DUE 500 120 42 10 Ceniritugal ] I Breaker 4 cycle! 43 0.53 45 128-12 46 399 
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lias a warning system that indicates when the oil is low; has a safety system that shuts the engine off when the oil is low 


more) times the normal operating wattage to start. Many 
people neglect this surge requirement—it limits the num- 
ber of motorized appliances you can run with a small 
generator. Take one example: A capacitor motor with a 
Vs-hp rating that requires 275 watts to run can require 
850 watts to get started. A '^-һр split-phase motor that 
runs on 400 watts may require 1,700 watts to start. 

What happens with an overload from a too-heavy motor? 
"For one thing, the generator wouldn't deliver the watt- 
age necessary to start it,” says Dick Pollick, spokesman 
for The Toro Co. More likely, a breaker will pop or a fuse 
will blow. In this case, a generator with circuit breakers 
is worth having, unless you plan to carry a supply of fuses 
into the woods with you. 

One problem that the makers seem to have minimized 
is generator start-up surge. If a generator overspeeds on 
start-up before the governor has a chance to go to work, 
you might get a little spike in the voltage. Unless you're 
running a sensitive piece of equipment, the start-up surge 
should not be a problem with the small generators be- 
cause most of them have an automatic voltage regulator. 
Still, it's best not to have the load plugged in and turned on 
when the engine is started; wait until the engine is run- 
ning at a constant speed before plugging in or turning on. 

Why are small generators so quiet? The main reason is 
the muffler, which in most cases is oversize. Noise is also 
lessened through oversize air cleaners, which reduce the 
intake noise of the carburetor. The cooling fans— designed 
to blow air past the generator to cool the stator—move 
air without making a lot of noise, too. Most of the mufflers, 
by the way, meet the United States Dept. of Agriculture 
standards for spark arresting, so you can use the units in 
the woods without fear of starting a fire. (Spark-arrestor 
mufflers must be used in National Forests.) 

Most of the machines are made in Japan, though one, 
the Solo, is made in Germany. The Pinchor and Ag-Tronic 
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are made in the U.S., though the Ag-Tronic uses a Japan- 
ese engine. Why? No American manufacturer now makes 
a commercial engine as small as the Japanese models. 
The combination of gasoline, electricity, batteries, hot 
mufflers, and moving parts presents a potential safety 
hazard. А few precautions: Ground the generator before 
plugging in electrical equipment; use generators out- 
side only, never in an enclosed area; and during an 
outage, don't connect the machine to a home electrical 


circuit—it could cause severe damage. 

Power needed to start 

electric motors (watts) 
Motor Running Repulsion Split- 
rating watts Universal induction Capacitor phase 
(hp) lapprox.) motor motor motor motor 
1/8 275 400 600 850 1,200 
1/8 415 625 1,037 1,660 3,906 
1/4 400 500 850 1,050 1,700 
1/4 600 900 1,500 2,400 4,200 
1/3 450 600 975 1,350 1,950 
1/3 675 1,015 1,690 2,700 4,725 
1/2 600 750 1,300 1,800 2,600 
1/2 900 1,350 2,250 3,600 6,300 
3/4 850 1,000 1,900 2,600 n.a. 
3/4 1,275 1,915 3,185 5,100 n.a 
1 1,000 1,250 2,300 3,000 n.a 
1 1,500 2,250 3,750 6,000 n.a 


MANUFACTURERS OF SMALL GENERATORS 


Ag-Tronic, Inc., 125 Airport Rd., Kearney NE 68847 (Ag-Tronic PM 800); American Honda 
Motor Co., Inc. 100 W. Aldondra Bivd., Gardena CA 90247 (Honda EXBOO); Dometic Sales 
Corp., Box 490, Elkhart, IN 46514 (Dometic DPG 600); Kawasaki Motors Corp. USA, 
1062 McGaw Ave., Santa Ana CA 92705 (Kawasaki KG 550); Kohler Co., Generator Div., 
Kohler WI 53044 (Kohler PowerPlay 500); Onan Corp., 1400 73rd Ave., Minneapolis MN 
55423 (Onan K 450); Pioneer Gen-E-Motor Corp., 11600 W. King St., Franklin Park iL 
60131 (Pinchor RF10 AC-DC); Sears, Roebuck & Co., Sears Tower, Chicago IL 60684 (Sears 
32816); Solo, Inc., 5100 Chestnut Ave., Newport News VÀ 23605 (Solo 837); Tanaka Kogyo, 
7509 S. 278th St, Kent WA 98032 (Tanaka DEG-600); The Того Co., 8111 Lyndale Ave. 
South, Minneapolis MN 55420 (Toro T500); Yamaha Power Products, Yamaha Motor Corp. 
USA, 6555 Katella Ave., Cypress CA 90630 (Yamaha EF600). 


Cri ч 


Hid rae 


l - PTS 
wp 1 
LLL it ьт prir 
a "ana a sine da at Qu yal 
p= ee LI тыг "mb 
4 „= gp та 
B 


r ы А Г 
i —— I = 
t E r Je a "y ч |. 
p. ий e Hos ES >>} 
ү ЕНЕ P | Д 
B= n 
IE wr ul - 2-, 
c EE "T 3 17 4 d 
[s ر‎ ag | | 
Eo 2 е 
Lun E 
£ [ a M ! | 
" | | 
| | | B | | | 
ЖЕ 
| 
| | | if 
z | LM 23 LE 1 
Г И [X B = T = 
LE A * g 
= = i + 
= 1 
= хт ер " 
ы "e 
T: 
Р 


Q For optimal efficiency, both floors of this 
house draw on the passive warmth of the 
tall sunspace that frames the south vista. 


By AL LEES 


asy maintenance and cost efficiency are prime req- 
ulsites for a weekend retreat, and both are designed 
into this two- or three-level plan. A passive sunspace 
floods the wide living room, dining area, and entry- 
way with light and provides solar warming with storage 
in its brick floor and masonry wall. Aiding the natural 
flow of this heated air throughout the house is an open 
stairway (with balcony railing) and a row of openable win- 
dows between sunspace and master bedroom. Clerestory 
windows higher up on the bedroom wall also open to vent 
unwanted summer warmth. 

With full insulation and double glazing, the house should 
need no backup heat in southern climates, but you have 
the option of tucking a furnace in the garage—or in the 
basement, if your site calls for one. 

Both good-size bedrooms gain an open feeling from sloped 
ceilings. Each has ample storage space and its own bath, 
and the master bedroom boasts a sun deck, reached through 
sliding glass doors. А lower deck spans the entire back of 
the house as shown, with doors leading out from living 
room and sunspace. In the basement version, this deck 
provides a sheltered area outside the recreation-room doors. 

The board siding can be applied vertically to accent the 
height of the house or diagonally to complement the roof 
lines—or both. Home Building Plan Service designed the 
house especially for PoPULAR SCIENCE in cooperation with 
the Western Wood Products Assn. The main floor has 823 
sq. ft.; upstairs there's another 572 sq. ft. 


Popular Science 
leisure-home plan 


How to order your plans 

One set of professionally drawn plans is $100; four sets (for con- 
struction, financing, and filing for permits) are $140. Specify plan 
number 956-1A (without basement) or 956-1B (with daylight base- 
ment). Materials list is $20. Add $5 for postage and handling. Home 
Building Plan Service, 2235 N.E. Sandy Blvd., Portland, Ore. 97232. 
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By PAUL and MARYA BUTLER 
Photos by Paul Butler 


he handsome wooden boat in the 

photo at right is more than five 

years old and has always been 

stored outside. Every other year 
we sand it lightly and roll on two coats 
of ultraviolet-shield marine varnish. 
That's all it takes to keep the boat 
sound and glowing. 

А low-maintenance wooden boat? In- 
deed it is, and we built it ourselves. 
We've built others, too—from dories 
to five-ton sailboats— and so can you. 
The technique we use is the key to 
the low upkeep, for it encapsulates all 
the wood in epoxy. That seals out mois- 
ture—the source of most problems 
with wooden boats. The technique is 
also excellent for other projects, espe- 
cially those that must live in a wet 
world. We've built oars, furniture, 
wind-generator vanes, stair banisters, 
fuel and water tanks, flowerpots, and 
the little hot tub you see on a succeed- 


ing page. 
Why wood? 


It's readily available, for one thing, 
and easy te work with common tools. 
It's good-looking, lightweight, strong, 
and stiff—when it's dry. When satu- 
rated with moisture, however, wood be- 
comes heavy, and its strength may be 
reduced by half. The trick is to dry 
the wood and then seal it. But paint, 
varnish, and even fiberglass in poly- 
ester resins are not true moisture 
barriers. In time, enough moisture may 
penetrate them to cause weakening of 
the fibers and perhaps even dry rot 
(a misnomer because the dry-rot fungi 
can only live in wood that is near its 
saturation point: 20-percent moisture). 

Epoxy, on the other hand, is an ex- 


122 | POPULAR SCIENCE 


-ерох 


construction 


—for projects exposed to water | 


© An ingenious building technique, born of the boating industry, encapsulates wood in 
epoxy to give it superior engineering properties. You can use it for building boats, hot 
tubs, or any project in which you want the beauty of wood plus excellent weatherability. 


cellent moisture barrier. As with the 
familiar epoxy adhesive you buy at the 
hardware store, you combine the epoxy 
resin and a hardener for this construc- 
tion technique, and the mixture cures 
through polymerization. The liquid 
mix, with a viscosity slightly thicker 
than varnish, changes to an imperme- 
able solid when cured. 

The epoxy is used both as an adhe- 
sive to bond mating parts and as a 
sealing finish for the entire structure. 
It forms tenacious bonds and is gener- 
ally as flexible as the wood itself, 
so the structure can deflect without 
cracking the epoxy surface. The epoxy 
darkens the wood, but the wood re- 
tains its natural appearance; it can 
be sanded and varnished or painted. 
Because no moisture can get under the 
paint, cracking and lifting problems 
do not occur. 

Boatbuilders call this technique 
cold-molding—as opposed to hot-mold- 
ing, which uses large ovens to cure 
the structure. It has been developed 
and refined over the last decade by 
Gougeon Brothers, Inc., a boatbuilding 
firm in Bay City, Mich. Initially, the 
company used the technique to build 


boats for racing. Now it’s used for ev- 
erything from canoes and kayaks to 
state-of-the-art ocean racers. 
Gougeon Brothers also formulates 
the epoxy and has developed a com- 
plete line of collateral products (called 
the WEST System). Included are fill- 
ers and fairing compounds with such 
names as microfibers (short cotton fi- 
bers that are added to the resin for 
bonding critical joints), coloidal silica 
(a fine powder used to control viscos- 
ity of the resin), and microballoons 


(hollow phenolic spheres used to make - 


a low-density fairing), as well as fiber- 


glass cloth, graphite powder, and more. 
Our boat is an eight-foot-long Nor- 
wegian pram. With judicious use of 
light components, we built it to weigh 
less than 50 pounds—a comfortable 
weight for cartopping. The hull is only 
4-inch thick, made of two laminations 
of Ys-inch Western red cedar veneer. 
Building with laminations gives many 
advantages: You can orient the wood 
grain of each layer for maximum 
Continued 


Wood-epoxy-composite boat 

Cold-molded boat is made over a male 
mold. The mold stations (transverse 
supports) are cut from plywood accord- 
ing to the plans (see text) and set up 
on a building form. Stringers are at- 


| tached over the stations. Drawing 1 
| shows the transoms and keel ready to 


drop into cleats on the mold and the 
first two strips of 's-inch veneer being 
applied. Each veneer strip must be 
fitted to its neighbor—a simple process 


| done by following the edge of the first 


strip with a compass and tracing a cor- 
responding line on the mating strip. 
Trimming can be done with a plane or 
panel saw. Drawing 2 shows the for- 


high-strength-to-weight-ratio ice | ward end of the mold, with keel, tran- 


soms, and the first two veneer strips 
in place. The strips are secured with 
epoxy and stapled (through 40-mil plas- 
tic) to the stringers. When the epoxy 
has set, the staples are removed by 
pulling off the plastic—staples and all. 
The second layer of veneer strips is ap- 
plied (with epoxy and staples) in the 
direction opposite to the first. In draw- 
ing 3 the epoxy has set, and the sta- 
ples are removed as before. Drawing 4 
is a plan view showing the joints at 
which gunwale and transoms meet. In- 
terior components are added after the 
hull is sheathed and covered with at 
least three coats of epoxy. 
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DRAWINGS BY MARYA BUTLER 


Norwegian pram (top photo) is eight ft. 
long with a four-ft. beam. Its gently 
curved hull requires no steam bending: 
It is made of veneer bonded and sealed 
with epoxy. Oars (above) were lami- 
nated from scraps of molding pine. 
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Hot tub (top) is 45 in. across (corner to 
corner) and 24 in. high. It's made of | 


è | 
Vin. hardwood ply (a larger tub would | 
use %%- or *4-in. ply). Bench (above) is | 
made from scraps of teak laminated 


with epoxy and finished with oil. 
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strength, and each can compensate for 
defects in the other. Veneers dry faster 
than thicker cuts of wood. They also 
bend more easily and to a smaller 
radius, so they can be built up on jigs 
of just about any shape and curvature. 

A Y-inch-thick wooden hull may 
sound delicate, but when the lamina- 
tions are applied and bonded with 
epoxy, the hull becomes a solid 
monocoque structure with surprising 
strength. It is a process that must be 
experienced; no description can con- 
vey the feeling you get when you lift 
a bonded hull off the building form. 

The finished hull has no nails, 
screws, bolts, or other mechanical fas- 
teners. These would concentrate stress 
in one local point; a glue joint spreads 
it out. Metal fasteners are also heavy 
and expensive, collect moisture, and 
can leach salts into the wood, caus- 
ing local weakness and eventual deg- 
radation of the wood fibers. 

We built the pram over a male mold, 
covering it with heavy plastic to keep 
from bonding the boat to the mold. 
The laminations were laid diagonally 
over a full-length keel of marine ply- 
wood and attached to gunwales of ver- 
tical-grain Sitka spruce. The bow and 
transom are spruce, as are the thwarts 
(transverse components) and lami- 
nated knees (reinforcing members 
shaped to bridge the angle between 
joining parts) inside the boat. We held 
the first lamination in place with sta- 
ples and wedges until the bonding coat 


Plywood-epoxy hot tub 
Sides for the hot tub are cut at 30-deg. 
angles so that they will form the hex- 
agonal shape when assembled. If the 
tub is to be varnished, the plywood for 
the sides should be measured and cut 
with the best side out; grain should run 
in the same direction on all panels. Cut 
and stack all six sides to be sure they 
are identical before proceeding further. 
If the plywood has voids, they should 
be filled with epoxy thickened with 
microballoons. If you're building the 
small-size tub shown, the bottom can 
be made from one sheet of ply. Larger 
sizes require a seam with a reinforc- 
ing butt block. Side joints (1) are rein- 
forced with fiberglass tape outside and 
with a shallow fillet (see text) and tape 
inside. Joint where sides meet bottom 
is also reinforced with a fillet (2), which 
is formed with a paddle of the proper 
radius. The bottom must be supported 
on cleats that bear on the ground. If a 
bottom seam is used, it too must be sup- 
ported from below. Molding around the 
tub's top rests on cleats (3) that are 
glued (with epoxy) and clamped to the 
tub sides. When the epoxy has set, the 
top molding is glued and clamped in 
place (4). Section shows the complete 
assembly of the hot tub (5). 


Ingredients for WEST System epoxy- 
composite technique include epoxy 
resin and hardener, fillers such as 
microballoons and coloidal silica to 


of epoxy had set. Then we removed the 
staples as we applied the second lami- 
nation (see drawing)—also with epoxy 
and staples. Finally we removed those 
staples and sanded the hull smooth. 

Next, we sheathed the hull exterior 
with a layer of fiberglass cloth imbed- 
ded in epoxy. The cloth, invisible when 
applied properly, provides additional 
reinforcement, abrasion and puncture 
resistance, and low maintenance. In- 
terior sheathing is not essential, but 
it does add strength and wearability. 

A varnished cold-molded wooden 
boat requires about the same mainte- 
nance as a fiberglass boat. It compares 
favorably, too, in cost, strength-to- 
weight ratio, and longevity. 

Plans for this eight-foot pram (along 
with other boat designs suited to cold- 
molded construction) are available 


| from Gougeon Brothers, Inc., 706 Mar- 


tin St, Bay City, Mich. 48706. The 
firm also sells the epoxy, the neces- 
sary fillers and additives, and an 
excellent book on cold-molding (The 
Gougeon Brothers on Boat Construc- 
tion: Wood and WEST System Materi- 
als, Pendell Printing Inc., Midland, 
Mich., 1979). 


Splashy hot tub 


One of the most enjoyable projects 
we've made with the wood-epoxy con- 
struction technique is a hot tub. The 
traditional problems of wooden hot 
tubs—leakage, rot, and maintenance 
—are eliminated by encapsulating the 
wood in epoxy. 

Our hot tub has a natural look that 


| complements our deck. And because 


wood is a pretty good insulator, the 
water stays hot longer than it would 
in a fiberglass tub; we use less energy. 


alter viscosity, and graphite powder, 
added to resin to create a harder sur- 
face and reduce friction on rudders, 
centerboards, and boat bottoms. 


The hexagonal tub is our design. It's 
made of luan mahogany plywood (or- 
dered from Plywood and Door Mfg. 
Corp., 7701 W. 79th St., Bridgeview, 
Ill. 60455) with reinforced corner and 
bottom joints. The molding is also 
luan. The tub can be built for a frac- 
tion of what commercial hot tubs cost. 

The hex configuration is easy to 
build. You begin by constructing a 
simple jig to hold the sides together 
while gluing and sheathing. This 
small tub—large enough for one adult 
and a child—can be built from two 
four-by-eight-foot sheets of ply. Ply- 
wood can be any good exterior grade, 
but marine or hardwood ply is best. 
The basic design is easily modified and 
can be enlarged to a family-size tub. 

Side joints are reinforced with glass 
cloth and fillets—cove-shaped beads 
of thickened epoxy (see drawings). We 
also used fillets to seal and strengthen 
the joint where the sides meet the 
bottom. Fillets spread stress over 
a larger area and give a finished, 
organic look. To make a fillet, you 
thicken the epoxy resin to the appro- 
priate viscosity with microballoons or 
silica or a mixture of the two. The 
thickened mix is spread into the cor- 
ner with a shaped paddle of the proper 
radius. You pull the paddle along the 
joint, leaving behind a pleasing con- 
cave bead. Then you scrape away any 
excess along the edges with a putty 
knife. The fillet can be sanded if 
necessary. 

The tub can be fitted with a heater, 
whirlpool, or other standard hot-tub 
options. You can also build a heat- 
retaining top for it. For the complete 
plans, send $10 to Plans, Box 1513, 
Hamilton, Mont. 59840. 
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Replace your 
patio doo 


with new energy-efficient double glazing 


© If you've shivered through another winter, it's time to By WILLIAM J. HAWKINS 
replace those metal sliding glass doors. The job can be done 
in one day, and today's replacement doors are energy efficient. 
But don't throw away your old doors—use the glass to cre- 
ate a patio storm door for even more protection. 


Use glass of old doors for storm panels 


Don't throw away your old patio doors. For 
only about $35, you can convert them into 
storm doors that cover the new patio doors 
| for triple glazing. 

The dimensions shown here are for a five- 
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RIGHT AND LEFT SIDES ,* 
SHOWING DIMENSIONS 
TO BE ROUTED OUT 


ƏFT 


ft.-two-in.-by-six-ft.-nine-in. opening. Cut 
each door frame out of 2x4s as shown. 
Square the four sides, and lay the glass on 
top. Scribe the pieces to mark the router (or 
table-saw) depth. Assemble the eight corners 
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hose old aluminum sliders are 
light and need little mainte- 
nance—but they’re terrible for 
keeping out the cold. The alu- 
minum frame is a thermal conductor, 
and the age of such doors likely means 
that they no longer seal properly. Even 
if they did, the single pane of glass 
does little to help your fuel bill. 


Continued 


of the storm-door unit using nails and plugs. 

When completed, nail the stationary panel 
into the door frame; attach the access panel 
to the stationary door frame with hinges. Fin- 
ish by adding door latch.— Harold Gill 
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You'll be snug next winter inside a 
thermally efficient door like the 
double-glazed Andersen above. If 


ыз. Jqsxediz. 


you prefer a multi-pane look, add 
snap-in grilles like those at bottom 
right; they're removable to simplify 
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cleaning the glass. Final step is add- 
ing sliding screen (bottom left)—or 
hinged storm panel (facing page). 


The cure: Replace those old doors 
with an energy-efficient unit. New 
patio doors—such as the Andersen 
Perma-Shield Gliding Door II shown 
here—are double-glazed and framed 
in vinyl-covered wood for thermal in- 
sulation now and no maintenance wor- 
ries later. 


The new doors come as a kit that 
includes all hardware and is designed 
to fit into a standard opening with- 
out extensive carpentry. In fact, with a 
little help, the job can be done in a day. 

What do you do with the old doors? 
Simple—follow the detailed drawing 
and use the glass for a storm door that 


offers even greater protection from the 
cold. 

If you'd like information on patio 
doors, write to the National Woodwork 
Manufacturers Assn., c/o Sumner 
Rider, 355 Lexington Ave., New York, 
N.Y. 10017, for a free copy of "A Guide 
to Energy-Saving Doors." 


Old glass panels are re- 
moved by sliding them to 
the center of the frame, lift- 
ing, and pulling out bottom. 


Install the frame from the 
outside. Apply pressure to 
the sill to distribute caulk- 
ing. Check level and plumb. 


= 
"hm 
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Install handle, and check 
door movement. If door 
binds, raise or lower it by 
turning adjustment screws. 
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Take out the door frame by 
first removing all screws and 
old caulking. Tap the door 
frame loose, and tilt it out. 


add shims between jambs 
and rough opening to be 
sure the frame does not bow. 


caulking between the frame 
and wall. On a wood home, 
molding may then be added. 


Secure the frame. If needed, 


Assemble the new frame. 
Use butyl caulking (comes 
with door) at each corner; 
screw the frame together. 


Install the new stationary 
door first. Position it in the 
outer sill run, and then force 
it into the side-jamb rabbet. 


a 


Inside, loosely pack strips of 
insulation between the door 
jambs and jack studs for ad- 
ditional weatherproofing. 


Apply several beads of 
caulking to the underside of 
the sill to form a tight seal 
between it and the rough sill. 


Remove the inside head 
stop. Tip in operating door, 
and slide the door closed. 
Install and secure head stop. 


5 


Finally, cut and install the in- 
terior casing trim to cover 
the joints between the door 
frame and the inside wall. 


Irouble-shooting the 
battery-charging system 


@ When acar engine won't crank enough to start, the problem is usually in the 
car's battery, alternator, voltage regulator, or electrical wiring. A logical sequence 
of trouble-shooting tests can isolate the problem quickly and accurately. 


By BOB CERULLO 
Drawings by Russell von Sauers 


t's late. You're tired and hungry. | 


But home is only a few miles down 
the road, and the car is parked 


just in front of you. You climb in, 


turn the key, and... 


You know the rest of this sad tale: a | 


dead battery. At best, you hear a mo- 


mentary "ticking" sound as each cell | 


gives its life on your behalf. And the 
inevitable silence to come is broken 
only by your thoughts of tow trucks, 
jumper cables, phone calls, and a cold 
dinner. 

Buy a new battery? You could, but 
if the problem is elsewhere—in your 


car’s charging system— you'll have | 


made a costly mistake that will likely 
reward you with another cold dinner 
tomorrow night. 

The battery is designed for one job: 
to provide a short, high-current out- 
put to start your car. But it works like 
a checking account. Every time you 
start your car, you make an electrical 
withdrawal. Once the engine is run- 
ning, the charging system then rede- 
posits replacement energy for the next 
start. If it doesnt, or if there is a con- 
stant energy draw while the engine 
is not running (as from a trunk light 
that doesn’t go out), the battery even- 
tually discharges completely. 

Diagnosing a dead battery is easy. 
But finding the cause of the problem 
takes time, tools, and, most impor- 
tant, a logical sequence of tests. Your 
first test, of course, is on the battery 
itself. If it passes, you go on to check 
the car's charging system. Here's how 
it's done. 


Start with the battery 


Before performing any tests on the 
battery, charge it or be sure it has 
been charged. (Wear safety goggles 
when working around a battery—es- 


NO-CHARGE CONDITION: 

* ALT lamp lit or ammeter 
shows zero or slightly negative 
(—) reading. 


DISCHARGE CONDITION: 

* ALT lamp lit or ammeter 
shows heavy discharge (—) 
reading, seen with all electri- 
cal accessories off. 


UNDERCHARGED BATTERY: 


* ALT lamp may glow dimly 
from time to time, or ammeter 


* Battery may slowly get weak 
and turn starter slower than 
normal. Lights will dim. 


OVERCHARGED BATTERY: 


* ALT lamp off, or ammeter 
shows higher-than-normal 
charge, even with all lights and 


NOISES: 


* Mechanical noises are sensi- 
tive to engine speed and are 
usually caused by bad bearings 
in the alternator. 

* Electrical noises usually occur 
just after the engine is started, 
or any time a heavy load is put 


shows less-than-normal charge. 
Needle may go to nage) 
side of gauge when accessories 
are on. 


pecially when you attempt to charge 
or boost one. A spark can cause an 
explosion.) 

Your first check is to make sure that 
the battery will accept a charge. Many 
modern maintenance-free batteries 
have a built-in eye or hydrometer 
that indicates the state of charge by 
color: Green is OK, black means a dis- 
charged battery, and yellow indicates 
that the battery must be replaced. 

Older wet-type batteries with re- 
movable caps can be tested using a 
hydrometer. A 50-point difference in 
hydrometer readings between any two 
cells is reason enough to replace the 
battery. Colored electrolyte (grayish or 
reddish instead of clear) is another. 

If the battery checks out OK, your 
next test determines how well it holds 
a charge. The most reliable check is 
to use a carbon-pile load tester across 


accessories on. Battery uses 
water constantly. Lights are 
very bright, and bulbs and 
fuses may burn out rapidly. 


on the charging system. If this 
high-pitched whine doesn't go 
away, check for overcharging 
condition. 


the battery. This is basically a heavy- 
duty variable resistor used to simu- 
late a steady load. For the test, it’s 
adjusted to draw three times the bat- 
terys ampere-per-hour rating for 15 
seconds. (Check the battery or owner's 
manual for the rating.) The battery 
voltage during the test should not drop 
below 9.5 volts. 

If you don't have access to a carbon- 
pile tester, a load test can be done 
using the car’s starter and a voltme- 
ter connected across the battery posts 
(see drawing A). Pull the coil wire (so 
the car won't start), crank the engine 
for 15 seconds, and watch the meter. 
If its reading drops below 10 volts 
while the engine is cranking (assum- 
ing the starter is OK), the battery 
should be recharged and retested. If 
it fails again, replace the battery. 

Continued 
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BATTERY 
| :NO-CHARGE CONDITION 
=| 'UNDERCHARGED BATTERY 


Be sure the battery is charged be- 
fore performing a load test. Otherwise, 
even a perfectly good one will fail. If 
it accepts a charge and passes the load 
test, the problem is elsewhere. 


Finding current drain 


You've opened the trunk. À conve- 
nience light comes on to help you see. 
You close the trunk, but the light stays 
on because of a defective switch. Re- 
sult: The battery goes dead due to the 
slow—but steady—current draw of 
the light. 

It doesn’t take much: Current draw 
from any improperly working acces- 
sory will slowly but surely discharge 
the battery. А quick check will tell you 
if that's the problem; a little detec- 
tive work will pin down the cause. 

To test for a current draw, remove 
the negative battery cable and install 
an ampere meter in series with the 
terminal and disconnected cable (see 


CABLES 


accessory. If removing or disconnect- 


| ing a particular accessory eliminates 


the drain, you've found the cause. Re- 
pair or replace it. 

Disconnect (or remove) the trunk 
light, for example. If this eliminates 
the drain, its switch will have to be 
replaced, If the drain is still present, 
try the glove-compartment light, then 
move on to the fuse panel and try re- 
moving one fuse at a time until the 
meter drops or the test lamp goes out. 


bw Items such as electric seats generally 


drawing B). Any current flow will reg- 
ister on the meter. If you don't have 
an ampere meter, you can use a sim- 
ple 12-volt test lamp between the bat- 
tery terminal and the battery cable. 
Generally, any current flow that will 
light a 12-volt lamp will kill a battery. 

Test your hookup by turning on the 
headlights. The ampere meter should 
show the current draw, or the test 
lamp should light. (If you're using a 
test lamp, the headlights or any other 
high-current accessory will not func- 
tion when turned on. Only the test 
light will glow.) Now turn the head- 
lights off, and check that all other ac- 
cessories (and the ignition switch) are 
off. If you have a clock, remove its fuse. 
With everything off, there should be 
no drain. 

If there is, you have found the prob- 
lem: Something is discharging the 
battery. But what? To find it, you'll 
have to systematically check every 


work off circuit breakers. Try work- 
ing the seat switch to see if it sticks 
in the "on" position, and do the same 
with electric-window switches. Sta- 
tion-wagon rear-door-window motors 
are a frequent cause of intermittent 
battery failures, as are cigarette light- 
ers that stick. 


Check the cables first 


If your battery is in good shape and 
is not being discharged by a current 
draw, it's likely that the charging sys- 
tem is not recharging the battery as 
you drive. But before checking— or 
changing—any expensive component 
such as the alternator or regulator, 
begin with the cables. 

The charging-system wiring must 
have tight, clean connections. Check 
the connections from the battery to 
the starter and on to the alternator 
and bulkhead connector. Many per- 
fectly good batteries and starters have 
been replaced because the cable to the 
starter simply was corroded or loose, 
causing a temporary open circuit. 

Dirty battery terminals will create 
a circuit resistance that may block the 
flow of recharging current from the 
alternator. Remove the cables, and 


* NO-CHARGE CONDITION 
* DISCHARGE CONDITION 
* UNDERCHARGED BATTERY 


DRIVE BELTS MN 
* NO-CHARGE CONDITION “= 
* UNDERCHARGED BATTERY 

* NOISES 
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clean their terminals and the battery 
posts with a terminal-cleaning brush 
(drawing C). But be careful: Battery 
posts are more fragile than they look 
and can be easily damaged. Never try 


to twist off a terminal; use a battery- | 


terminal puller. 
Alternator and regulator woes 


The alternator generates the elec- 
irical current needed to recharge the 
battery; the regulator controls the 
amount. If anything interferes with 
this process, the battery will eventu- 
ally discharge. 

Even something as seemingly insig- 


nificant as a loose alternator drive belt | 


(which seems to be turning the alter- 
nator pulley at idle) can sufficiently 
reduce the current output of the alter- 
nator. (The red alternator light will 
not glow.) 

The V-belt tension is extremely im- 
-portant and should be checked fre- 
quently. One way to check it is sim- 
ply to hold a ruler alongside the belt 
and measure how much the belt de- 
flects when pressed down with your 
thumb. Your car's factory manual will 
tell you how many inches are allowed. 
Another way is to use a belt-tension 
gauge (drawing D). Gates Rubber Co. 
offers a "Krikit" V-belt tension gauge 
(#91107) for $18. Twist the belt to 
check its walls for signs of cracking. 
À shine is indicative of a slipping belt. 

In any situation where the battery 
has gone dead, it is wise to perform 
an alternator-output test. The idea is 
to measure the voltage and current the 
alternator sends to the battery. Nor- 
mally, an alternator will maintain 
about 14 volts in the system (with the 
engine accelerated to about 1,500 rpm) 


Charging-system tester, such as this 


Sun CP7620, is an inexpensive yet valu- 
able tool. LEDs show status of battery, 


j| | ALTERNATOR 
· NO-CHARGE CONDITION 
» DISCHARGE CONDITION 
. UNDERCHARGED BATTERY 
» OVERCHARGED BATTERY 
· NOISES 


and send about a 10-ampere charge 
into the battery soon after starting. 

Frequently, an alternator malfunc- 
tion occurs when one or more of the 
alternator diodes become shorted, 
causing the battery to receive alter- 
nating current instead of the direct 
current it needs. Another potential 
problem is a shorted or open stator, 
which reduces or eliminates charging 
voltage. 

One way to find these problems is 
to use an inexpensive tester, such as 
Sun Electric’s CP7620 charging-sys- 
tem tester ($20), that can indicate a 
shorted diode or stator and can reveal 
a low-charged battery or charging- 
system-component failures. 

Another way is again to use a car- 
bon-pile tester across the battery ter- 
minals. This loads the system, forcing 
the alternator (and regulator) to pass 
the maximum output. A voltmeter is 
connected between the regulator's bat- 


CHARGING 
S3 STEW 
TESTER 
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7620 


alternator stator and diodes, and regu- 
lator. A carbon-pile load across the bat- 
tery is not required for its use. 


F 


VOLTAGE REGULATOR 


* NO-CHARGE CONDITION 

* DISCHARGE CONDITION 

· UNDERCHARGED BATTERY 
- OVERCHARGED BATTERY 


tery (“B”) output and ground, and an 
ampere meter is placed in series with 
the regulator and battery. On a good 
alternator, the output should be within 
10 percent of its voltage rating (check 
the specification for the particular 
make and model). 

If the alternator does not maintain 
the specified voltage, it should be fur- 
ther tested by “full fielding.” This test 
simply bypasses the voltage regulator 
to determine if the trouble is in the 
alternator or the regulator. 

On popular GM Delcotron alterna- 
tors with internal voltage regulators, 
you merely insert a small screwdriver 
into a D-shape hole in its back (see 
drawing E). A good alternator will 
charge when "full fielded" (and with 
the engine racing) to within about 10 
percent of its rated capacity (check the 
owner's manual for capacity and rpm). 
А defective alternator will have a 
lower-than-specified or zero output. 

To test other systems, the external 
alternator must be disconnected and 
a jumper installed between the alter- 
nator field wire and, depending upon 
the car, the battery connection (*B") 
or ground (drawing F). 

If the alternator passes this test, it's 
likely that the voltage regulator is at 
fault. Since the regulator controls the 
alternator output, it can either prevent 
charging or cause the voltage output 
to be so high that it will literally boil 
the electrolyte out of the battery (and 
eventually destroy the alternator). 
Glaring lights, frequent lamp burn- 
outs, or a rotten-egg odor are often tip- 
offs to an overcharging alternator, as 
is a heavy accumulation of powdery 
white crusts on the battery tray. 

External voltage regulators often 
malfunction because they are not prop- 
erly grounded or because the ground 
strap between the engine and the fire 
wall has become disconnected. Check 
those possibilities before you replace 
the regulator. 
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Nine practical make-it-yourself 


safety devices for 
power tools 


Q Power tools are safer to use when these special shields and jigs, designed by 
America's dean of woodworkers, are added. Some of the devices are work holders; 
others simply keep hands away from cutting edges. They work best when used 
with respect for the tools they fit and shouldn't substitute for safety-mindedness. 


By R. J. DeCRISTOFORO 


y hands first appeared 
in a photograph more 
than 30 years ago, show- 
ing how to use a power 
tool. Since then, they've been in thou- 
sands of pictures, and they're still the 
same hands—older but whole. Гуе 
never fallen off a ladder, tripped over 
debris, suffered an electrical shock, or 
had to rush to an ophthalmologist to 
have a foreign substance removed from 
my eye, either. 

Why? It's not entirely luck. I like 
to attribute my unscathed anatomy to 
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my healthy mistrust of tools. For one 
thing, I dont rely on the safety fea- 
tures of power tools or the guards that 
come with them. I design a special fix- 
ture when I feel that one is needed. 
There is often a double benefit in 
doing this; a safety jig can also help 
me to work more accurately. 

The point is, there is no such thing 
as a "safe" tool, even though some 
might rate pretty high on a scale of 
safety. 

The danger to the woodworker, 
paradoxically, often becomes greater 
as he gets more experienced. I'm talk- 
ing about overconfidence. I have a 
friend (I know he won't mind my tell- 


ADHESIVE FELT 


WASHER 
(2 REQ) 


No.8 xi" 
SHEET- 
METAL 
SCREW 
(2 REQ.) 


1-3/4" DIA, OR TO SUIT 
LINE WITH SELF- 


1-1/2" RADIUS 


When using a drill press for routing, keep your hands away 
from the moving parts with this adjustable clear-plastic 
safety shield, which is designed for a collar that moves with 
the quill. The mounting bracket is made of hardwood, bored 
to accommodate the collar and then kerfed at the back. 


ing the story) who has worked for 
years making truly heirloom-quality 
furniture. One day, needing a very 
short piece of molding, he decided to 
skip the good practice of shaping a 
large piece and then cutting off what 
he needed. He figured that, this once, 
he could shape a small piece. I won't 
go into detail, but he no longer has 
all 10 fingers. Sadly, this kind of acci- 
dent—whether in industry or in the 
home shop—is far too frequent. 

The router is probably one of the 
least hazardous of the power wood 
cutters, but using it overconfidently 
can result in lacerated fingers. As a 
friend with a bandaged hand said to 


Continued 
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Strip cutting on a table saw is safer with this pusher, which 
is made to ride the rip fence. It’s adjustable for various 
wood thicknesses; you tighten the screws of the hook so it 
stays put as you work. You may stil] be able to use the saw's | 
guard or anti-kickback fingers, depending on the workpiece. 
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Tenoning jobs are dangerous when only the rip fence is 
used for support. With a jig, the work is held securely and 
accurately; hands never come close to the saw blade. This 
jig is a vertical table with its own miter gauge and hold- 
down. Blade-to-work distances are set by the rip fence. 
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A thick workpiece? Despite that, you can situate this ad- 
justable shaper safety shield as close as necessary to the 
cutter. It can be used regardless of the cutter’s rotation. 
When feeding from right to left, invert the bracket, and 
mount it on the opposite fence; turn the shield end-for-end. 
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e: "Dont ever trust a router bit.” I 
say: "Dont ever trust any tool." 
Safety jigs 

All of the jigs shown in this article 
are used in my shop. At times, I'll 
admit, setting them up seems a nui- 
sance—but then I consider the possi- 
ble alternatives. Some of the jigs are 
work holders and movers, others are 
simple shields that keep your hands 
away from cutting edges. Some, like 
the strip-molding jig for a shaper, 
allow you to work faster and more 
accurately, and at the same time pro- 
vide additional safety. If you have 
the same tool pictured or one that is 
similar, especially in size, you can 
duplicate the projects by following 
the drawings. Otherwise, you might 
have to modify the design to suit your 
equipment. 
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For routing on a drill press: This type of shield is designed 
for a machine that does not have a collar that moves with 
the quill. The shield’s mounting bracket is secured with 
the same bolt that tightens the casting for the depth-stop 
rod. Adjust shield after locking cutting tool in position. 
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Strip-molding jig increases safety without sacrificing accu- 
racy and convenience. Feed pre-cut workpieces in one end, 
and pull them out the other. The jig is adjustable to accom- 
modate various stock sizes. The inner part acts as a hold- | 
down; the outer section holds work against the fence. 


General power-tool precautions 


Before you turn on any tool, learn what it does 
and how it does it. Do a dry run whenever 
you encounter a procedure that is strange to 
you. Do the complete procedure with the 
power off so you can preview work movement 


| and hand placement. 


The most efficient way to use a table-saw 
blade is with a high projection because this 
buries fewer teeth in the stock. The safest 
way, however, is to have a minimum projec- 
tion or, at most, one no higher than the length 
of the tooth (that is, so you don't see more 
than the gullet depth above the stock). This 
rule must be broken when using a hollow- 
ground blade because a higher-than-usual pro- 
jection is necessary to prevent burning. 

Use the guards that are supplied with the 
tool. With some tools there are cuts that can't 
be made with the guards in position. Be ex- 
tremely careful, or determine whether you 
might be better off using another tool or tech- 
nique for such a cut. 


Don't work after you've had a drink or when 
you're tired. Don't socialize while working. (All 
my friends and neighbors know better than 
to startle me by just walking into my shop. 
When they hear the sound of a tool, they wait 
until it stops before entering.) 

Have а shop uniform: hard shoes with steel 
toes; a tight-fitting shirt or one with half 
sleeves; no rings, wrist watches, ties, or 
unbound long hair. Safety goggles are al- 
ways a must. A dust mask makes sense even 
when doing jobs other than sanding: Many 
sawing, shaping, and routing operations can 
produce particles best kept out of your lungs. 
Headphone-type hearing protectors can be as 
important as any safety device. Good ear 
protectors will screen out high frequencies but 
still allow normal conversation and won't elimi- 
nate the noises you should hear. 

Most important is awareness that safety is 
a state of mind. It’s a small price to pay for 
staying whole. 
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Adding a plastic shield to a radial-arm saw covers the blade 
from the front without blocking vision. Adjustable shield 
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- | at the front end of the tool’s guard. It's secured to the saw 
^ with the same bolt used to lock the anti-kickback unit. 
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Guard for a band saw consists of vertically adjustable, in- 
dependent shields. The blade guides are shown higher than 
they need to be. The guides can be placed as close to the 
work as necessary. Mounting bracket is secured with the 
same screws that hold the regular blade guard. 
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A large, clear-plastic shield provides extra protection when 
doing freehand shaping against collars. The whole unit is 
adjustable so it can cover a large part of the workpiece. 
Shorter slots provide access to the spindle and fulcrum pins. 
Adjust shield so it will be as close to work as possible. 
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Installing a new 


super-supple 


Vinyl flooring 


Q Lightweight and flexible, a new seamless vinyl flooring 
is as easy to install as its manufacturer claims. But you can 
still make a mistake if you get overconfident. 


By SUSAN RENNER-SMITH 
Photos by Greg Sharko 


t 1:30 p.m., I looked at my 
bathroom floor and shuddered: 
This job might be tough. I was 
getting ready to install Con- 
goleum's new Accent sheet vinyl. 
Without a heavy backing layer, Ac- 
cent is more flexible than other sheet- 


vinyl floors. Yet its fiberglass-foam 
backing will bridge shallow cracks, 
Congoleum says. And the American 
Tile mosaic pattern evokes the battered 
old ceramic floor I wanted to cover. 
I'd installed sheet vinyl several 
times, and I'd even laid vinyl tile in a 
previous bathroom. But my 11-by- 
5%3-foot bathroom had no unobstruc- 
ted walls, so it would be impossible 


to lay the flooring against one wall 
and work out from there. To do this 
bathroom right, I realized, I should 
make a paper pattern before cutting 
the flooring. But I hadn't the time. I 
wanted to put the flooring down nou. 

So I unrolled the flooring in a big 
downstairs room and got my first 
surprise. It lay perfectly flat. On pre- 
vious jobs, Га had to unroll the floor- 
ing 24 hours in advance and weight 
it to get the curl out. 

After rough-cutting the vinyl to 
room dimensions, I rerolled the piece 
and effortlessly carried it upstairs. I 
then forced the roll into the four-foot 
space between the toilet and door. I 
snipped away at the corners until the 
vinyl lay flush with the entrance wall, 
with the unrolled section butting up 
against the side of the toilet. 

Congoleum's instructions (included 
with the Accu-Marker pen) explain 
how to make a template for fitting the 
flooring around such obstructions. But 
I hadnt the floor space to manipulate 
the vinyl as described. 

Instead, I pulled the whole roll over 
the toilet, then slit in from the edge 
that rested atop the tank. I then forced 
the vinyl down over the toilet bowl, 
alternately snipping and shoving till 
the whole piece lay flat around the 
bowl's base. I couldn't have done this 
with any other vinyl Гуе worked with. 
In fact, the flooring was so easy to cut 
that I got carried away and sliced off 
too much when fitting around a pipe. 
No problem: I made a patch and bond- 
ed it with seam sealer. 

I used the same cut-and-fit method 
to lay the flooring between the pedes- 
tal sink and its pipes (see photo) and 
under a radiator. 

At this point it was 4:30, and the 
floor looked terrific: deceptively like 
a true mosaic-tile floor, with no hint 
of a cracked surface beneath. 

Congoleum advises laying Accent 
without glue. But I decided to glue 
down the whole floor. I first folded 
back half the vinyl and then rollered 
a special adhesive onto the tile. 

But smoothing down the vinyl, while 
fitting it flush with the tub and simul- 
taneously shoving it under the radia- 
tor and between pipes and sink, proved 
tricky. And the floor didn't lie as flat 
as it had before. Gluing down just the 
edges would have been neater, and 
buckling wouldn't have been a prob- 
lem with a mortar-based subfloor. 

still, l'm quite pleased with the 
flooring—and several visitors have 
mistaken it for mosaic tile. 05] 


Егіс Renner-Smith plays оп cushioned- 
vinyl Accent floor laid over chipped 
and stained ceramic-tile floor (inset). 
Caulking prevents water seepage. 
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The longer veu diva your car... 


The more you'll like Exxon motor oll. 


Today, your cars engine not only has to work 
harder, it may also have to last longer. So 
make sure your motor oil can go the dis- 
tance. Exxon offers a full line of high-quality 


motor oils, like Exxon Extra ™ 
with special anti-wear addi- 
tives for engine protection 
and special friction-modifiers 
to improve gas mileage. 

And every one of these oils 
measures up to API SF, the oil 
industrys toughest protection 


Look for Exxon oils in new handy roll- 
out cases and easy-to-carry shrink- 
wrapped cases of twelve 1-quart cans. 


standard for gasoline engines. 

Choose from these four quality Exxon oils: 
Exxon Extra 10W-40 and super-premium 
Uniflo® 10W-40 for gasoline engines; Exxon 


Extra 10W-30 and straight- 
grade Exxon Plus™ for both 
gasoline and diesel engines. 

Help keep your engine in 
the prime of life with Exxon 
motor oil. 
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Quality you can count on. 


“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


Hot-start troubles 


I was delighted with your article [PS, 
June '83] on hot-start problems, but 
‘my car is a 1977 Volkswagen Rabbit 
with fuel injection, and you only cov- 
ered carburetors. My car cold-starts 
and runs smoothly in any weather, but 
it sometimes fires and dies or refuses 
to fire if I leave it for five or 10 min- 
utes after it’s thoroughly warmed up. 
After 15 to 30 minutes of cooling, it 
will start. The mechanics say every- 
thing is up to specs. 

Henry Bradshaw, Rapid City, S.D. 


The answer is long, but ГЇЇ condense 
it. First of all, the ignition must be 
right. Check the air and fuel filters, 
and look for vacuum leaks in the hoses, 
lines, and air-sensor boot. Also check 


the EGR (open), injector seals or bush- | 


ings, and the manifold gaskets. Fuel 
temperature and vapor pressure may 
| be involved—hot, low-vapor-pressure 
fuel vaporizes too soon and drops fuel 
| pressure. Other fuel-pressure troubles 
can include an ineffective fuel accumu- 
lator or leaks in the fuel-pump check 
valve, control-pressure regulator, cold- 
start valve, or injectors. Also, don't use 
gasohol. Installing a pulse-start relay 


is a good idea for '77 models such as | 


| yours; this should be a dealer job. 


Bum steer 


| I get a swishing sound when I turn 
the steering wheel, even slightly, on 
my 1982 AMC Spirit. The dealer re- 
placed the pump, but it didnt help. 
Gordon Williams, Sebring, Fla. 


It's possible that the the sound you hear 
is caused by interference between the 
flexible steering coupling and the steer- 
ing column. Check it, and if that's the 
case, {гу repositioning the rag joint so 
it's flat. If the noise continues, realign 


the steering gear and steering shaft. | 


Tighten all parts to published specs. 


Tappet-noise fix 


In the August '83 issue, you answered 


a letter from the owner of a 1977 | 
Buick Regal with noisy valve lifters 


("Hot tapper") and suggested heavier 
oil to compensate for possible high 
clearances іп the tappet bore. Гт a 
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retired Buick mechanic, and I've fixed 
several Buicks—including my own 
—with this problem by following a 
1980 Buick service bulletin advising 
the addition of a baffle in the oil pan. 
When the oil gets hot without the 
baffle, it fills with air bubbles, and this 
causes the lifter noise. 

Noel Gunderson, Wheaton, Minn. 


| Thanks—that's one I missed, and a 


baffle in the oil pan does help. 


Steering-wheel shimmy 


At any constant speed above 50 mph, 
the steering wheel on my '81 Honda 
Accord will begin to shimmy, get 


worse, then die down; it does this 


repeatedly. I bought new tires and 
had them balanced, and had the rims 
and front end checked. I still have 
the problem, and it's driving me crazy. 


| Harwood W. Owings, Silver Spring, Md. 


Steering-wheel shimmy at cruise 


| speeds is almost always due to run- 


out of tires, wheels, or hubs. The front 
hubs on the pre-82 Accord and pre- 80 
Civic can easily be damaged during 
rotor- or wheel-bearing replacement 
unless the job is done very carefully. 
The proper procedure is to remove the 
steering knuckle from the car and use 
a hydraulic press for assembly and 
disassembly. A slide hammer may be 
used to take the knuckle apart, but it 
must be pressed back together to avoid 


| bearing or hub damage. 


Bad brakes 


Apparently, there are no self-adjusters 
on the rear brakes of the 1981 Plym- 
outh Reliant and Dodge Aries K cars. 
On my Reliant K, l've found the rear 
brakes nonfunctional and totally out 
of adjustment. The potential for an ac- 
cident is enormous. 


Daniel I. Marks, Lakeland, Fla. 


Thanks for your letter. This has both- 
ered me for several years. For drivers 
with front-disc and rear-drum brakes, 
there is a very real danger that you 
are on the front brakes alone. It's a 
long story, but the bottom line is that 
your brake pedal can feel pretty nor- 
mal when you're only on the front 
brakes. If you have such a car, have 


the rear brakes adjusted every 5,000 


miles; if you carry heavy loads, pull 
something, or do a lot of stop-and-go 
driving, have them adjusted even more 

frequently. | 


Dealing with dealers 


My 1982 Plymouth Reliant wagon has 
a high-pitched whine coming from the 
automatic transmission. The dealer's 
service manager says that this noise 
has been noticed in several Reliants | 
with automatic transmission, but he 
will not fix it, even though it's under | 
warranty. 

Jerry Carr, Meyersville, Texas 


In answering you, ГИ also try to an- | 
swer a bunch of other letters about 
noises, vibrations, and assorted chronic 
problems classified by the dealer or fac- 
tory rep under the label of: "That's the 
way this model ts.” Nobody who buys 
a car at today's prices should have to 


| accept that kind of dodge. In your case, 


the problem’s not normal; it’s a set of 
gears out of specs, period. Sure, lots of 
‘em do it, but most don't. 

My advice is to spend more time be- 
fore you buy a car. Ask someone who 
owns one, and never, never buy a model 
you don't drive at least 25 miles in 
traffic and 25 miles on the highway, 


| even if you have to rent one. If you get | 


a lemon once, I guess that happens to 


| the best of us. But if you get stuck 


twice, it’s your fault. 


Spring breaker 
| Гуе had No. 7, No. 5, and No. 1 intake- 


valve springs and Nos. 7 and 8 ex- 
haust-valve springs break on my 1979 
Chevy Corvette with the 350-cu.-in. 
engine. I'm told it's from over-revving, 
but I never operate the car at high 
rpm. 

Phil Stuart, Rio Vista, Texas 


Either coil binding or floating can 
break valve springs. If they're floated 
and set, they lose tension and will float 
at low rpm. I suspect that your springs | 
and cam should be pulled and checked 
to specs. If a cam change was made 
with more lift, the standard hookup 
can be too short and can cause coil 
binding. Excessive moisture in the 
valve cover can cause water on lower 
coils to act like an anvil and break the 


springs. 


Got a car problem? Send it to: “Say, бтокеу—,'' POPULAR 
SENCE, 380 Madison Avenue, New York, N.Y. 10017. All 
letters are read, and those of widest interest are answered 
in this column. Due to the large volume of mail, Smokey | 
cannot reply to letters not selected for publication. 
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sets al the same time, with virtually no signal loss. programming of VTR. | 


B Master Cha М.Ү. State ADO FOR SHIPPING AND INSURANCE | 
B VISA mco residents add $250.00 . . $4.50 18 
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By STEVE MERCALDO 


Taking Care of Your Car 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 
POPULAR SCIENCE, 380 Madison Ave., New York, N.Y. 10017. We'll pay | 
$50 if we use it. If two or more readers send the same tip, payment | 
goes to the one with earliest postmark. No tips can be returned. 


Brake-line saver 


On older cars, the brake line's connec- 
tor frequently rusts solid to the steel 
line. During wheel-cylinder replace- 
ment, the line is almost always inad- 
vertently twisted and damaged. To 
avoid that, try this: Cut off the hose 
near the fitting at the frame end. Re- 
move the line's locking wedges. Secure 


the brake line with a flaring tool 
clamp, but leave enough room to grasp 
the connector nut. Unscrew the hose 
end from the connector nut; then 
screw the hose end back onto the 
connector nut, leaving about three 
threads for clearance. Finally, tap the 
hose end while supporting the clamp. 


| Parts marking 


| Blower-motor check 


Component identification is critical 


when overhauling an engine. Install- | fuse. If the fuse is healthy, the circuit 


| Blower stopped working? Check the | 


ing a piston in the incorrect cylinder 
or bolting the wrong bearing cap on 
a connecting rod can result in en- 
| gine damage. If numbers, which indi- 
cate their relative positions in the 
block, are not stamped on parts, use 
a steel stamp set to number them. 
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is open or the motor is defective. To 
trouble-shoot: Connect a jumper wire 
directly from the battery to the motor. 
If the motor runs, you know the cir- 
cuit 1s faulty. If the motor still doesnt 
run and the ground is good, then you 
know the blower motor is defective. 


Boot inspection 


Damaged ignition-cable boots are 
often the cause of hard-to-trace engine 
misfire. Periodically inspect each cable 
boot at the spark plug, coil, and dis- 
tributor cap. Check for a split, oil- 
soaked, or brittle boot. If you find 
one, replace it. Replacement boots are 
available for most engines. 


DIY degreaser 


Soldered together from the parts of an 
old tin can, this homemade parts 
degreaser makes greasy repairs easier. 
Quickly lifting and dropping the agi- 
tator inside the container, which you 


half-fill with a cleaning fluid, removes | 


the grease. To remove cleaned parts, 
simply lift out the degreaser's agitator, 
which has a perforated bottom. 


Save Gas, Save Engine with*POLY" 


The following introduces one of the 
most fully tested and credentialed gas 
saving, friction reducing engine treat- 
ments ever to reach the market! 

WHAT IS POLY?  *Poly" is short 
for polytetrafluoroethylene (TFE). It is 
the slipperiest substance known to man 
(1981 Guiness Book of World Records, 

188). The PetroLon Corporation, 
makers of Slick 50, has invented a way 
to permanently bind this slippery chemi- 
cal to your engine with one treatment. 
All you do is add one quart of Slick 50 
to your oil during oil and filter change. 
By reducing engine friction, Slick 50 
increases gas mileage and horsepower 
and reduces engine operating tempera- 
ture thus causing your oil and engine 
to last longer. Just as important, it 
reduces metal wear, defraying costly over- 
hauls. 

HOW DO I KNOW THIS ISN'T А 
FRAUD? Slick 50 has some very impres- 
sive credentials. The “Consumers Digest" 
magazine (March/April 1982, p. 35) states 
"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests 
indicate that it will improve gas mileage 
by about 2 or 3 miles per gallon." Re- 
searchers at the Franklin Institute Re- 


search Laboratory , after applying a power- 


ful ultrasonic cleaning process to a Slick 
50 treated engine part, were surprised at 
its permanence. They stated, “We actual- 
ly expected the PetroLon Slick 50 TFE 
Resin coating to also be removed, but 
later found it was still there." 

The FAA (Federal Aviation Adminis- 
tration) has fully accepted Slick 50 Air- 
craft Piston Engine Treatment (F.A.R. 
$33.49). An FAA test simulating 1400 
hours of engine use (equivalent to about 
70,000 miles on a car) showed almost 
zero engine wear! 

Twenty-five hundred miles after re- 
moving Slick 50 from the crankcase, 
tests done at the University of Utah 
Engineering Experiment Station showed 
that the benefits of Slick 50 were 
still there. They reported a horse- 
power increase of 16.9% and 9.9% for 
light and heavy loading respectively. 
The senior engineering researcher at the 
University of Southern California in 
San Diego stated this, "Slick 50 does 
increase horsepower and decreases fuel 
consumption in tests done at the uni- 
versity.” The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
gears and bearings because it is the 
only chemical lubricant which can with- 
stand the heat and corrosive elements 
of space. 

Perhaps most dramatic of all is a 
torture-test overseen by the Automotive 
Services Council for Pennsylvania and 
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shown on television station WTVE. Three 
cars with between 75,000 and 129,000 
miles on them were treated with Slick 50. 
Six months later the oil was drained from 
each vehicle and the cars were driven with- 
out the oil plugs for about a half hour. 
The water temperature never rose and the 
engines sustained no apparent damage. 
The Southwest Daily Times (Dec. 19, 
1982, p. 6), reports that a man from 
Liberal, Kansas, flew his airplane without 
oil for 30 minutes. There are many more 
tests available. If you are still skeptical, 
send $2.00 to defray printing and postage 
costs and we will send you additional, 
more detailed, test information, etc. 
HOW DO YOU TREAT AN ENGINE? 
Very simply. A few minutes before 
oil and filter change add engine flush 
(sent free with each order) to clean out 
your engine. Let your engine idle for 
5 minutes. Then drain your oil, change 
filters and add the proper amount of 
oil less one quart. Add one quart Slick 
50, drive for 30 minutes, and leave it 
in the crankcase for 3,000 miles. As 
the engine operates, the oil carries the 
polytetrafluoroethylene between the parts 
where it is burnished into the pores 
of the metal. Once impregnated it is 
permanent, so you do it only once, not 
each time you change oil. One quart 
of Slick 50 will treat all standard 4, 6 
and 8 cylinder gasoline and diesel engines. 
WILL IT WORK WITH MOST OILS? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics that 
are compatable with petroleum based 
oils. An exception is graphite oils. 
However, once an engine is treated, you 
can go back to a graphite type if de- 


sired. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on the 
kind of driving you do, vehicle condition, 
etc. By reducing friction, Slick 50 does 
all of the following: It increases gas 
mileage. It increases horsepower —— 
small economy cars and large RV’s really 
need this. It makes for easier starting. 
It reduces operating temperatures, thus 
increasing the lubrication and life of your 
oil and your engine. Last but not least, 
the drastic reduction in engine wear de- 
frays or eliminates costly overhauls which 
can save you over $1,000.00. Slick 50 
eliminates the “lubrication starvation" 
that all cars experience when first started 
before the oil has a chance to circulate. 
Up to 90% of the wear on a car can be 
caused by this lubrication starvation. 
You receive all of these benefits for 
less than the cost of two tanksfull of 
gas ($34.95). 

WILL SLICK 50 HARM MY ENGINE 
OR AFFECT MY WARRANTY? No! 
Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturers engine war- 
ranty requirements. In addition, Slick 50 
carries an API (American Petroleum Insti- 
tute) service classification SF-CC-CD. It 
also carries the military specifications 
MIL-L-21046 and MIL-L 46152-A. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS avail- 
able are Small Engine Treatment (for 
2-cycle engines), Aircraft Engine Treat- 
ment, Gear Treatment (manual transmis- 
sions, etc.), Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 


Free engine flush sent with each order. 
Free shipping with orders of 2 or more. 

For purchase or further information, 
call toll free 1-800-228-6505, ext. 180 
(in Nebraska call 1-800-642-9606) or 
send to: ЕТ. MORGAN SLICK 50, 
15160 Hwy. 144, #7, Fort Morgan, 
CO 80701. 


ume Mp coc e PS3 

[JI enclose $34.95 + $4.00 shipping and 
handling. 

CJ I want 2 or more (free shipping & handling). 


C] Check CI C.O.D. CJ Visa/MC 
Card # Exp. 
Name 
Address | 

ve Street resi 1 or UPS. Delivery) 
City = 
State Zip 


Wordless Workshop 


By ROY DOTY 


$50 to Walter Stumpf of Wilmington, N.C., for this idea. Send yours 
(with Social Security No.) to Wordless, PoPuLAR Science, 380 Madison 
Avenue, New York, N.Y. 10017. Only purchased ideas are acknowledged. 
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Fits all 


Bench 
Grinders 


Drill Sharpening Ease 


Now, with the M-3 Precision Drill Sharpener, you can sharpen drill bits as quickly 
and accurately as the drill manufacturer does and at a price you can afford. 


Do any drilling? Think about the last 
time you wanted to drill a hole and the 
drill bit was dull or broken. What did 
you do? 

Recently, | was working on a project 
and had to drill some 1/4" holes. I'm all 
set to start and guess what? The drill is 
dull. 

I don't want to stop now to buy a new 
drill. | never have had much luck trying 
to sharpen a drill by hand. 

The cheap drill sharpener my wife 
bought me for Christmas never did work 
right, and my project required an exact 
1/4" hole—not a little bigger or smaller. 

So what did | do? Same as probably 
you do. | just gritted my teeth and push- 
ed the dull drill a little harder. Darn 
near ruined the project. 


Sound Familiar? 


That dull 1/4" drill turned what 
should have been a simple job into a big 
headache. Why? Because | didn't have 
a simple, fast and sure way to sharpen it. 

Simple Solution 

If | had a Darex M-3 Precision Drill 
Sharpener as | do now, | could have 
walked over to it and in less than 30 
seconds had a 1/4" drill that was sharp- 
ened as good or better than it was when 
brand new. And more important, | could 
have drilled my 1/4" hole quickly and 
accurately. 


Three Quick Steps 
The M-3 mounts easily to any small 


| | bench grinder. To operate, simply in- 


sert your drill into the precision adjust- 
able chuck that accepts all types of drills 
from 1/16" to 1/2". (An optional chuck 
| is available from 1/2" to 3/4".) 

Next, you put the chuck into the set- 


| ting fixture where the drill is automatic- | 


ally positioned and aligned. 

Then just insert the chuck into the 
sharpening fixture and rotate it. That's 
| it. And it all takes only 30 seconds. 


1. insert Drill into Chuck. 2. Set Relief Angle 


Precise 


The dual cam action sharpens both 
lips in the same motion for precise and 
equal stock removal. Grind as much or 
as little as you like. The cam action pro- 
duces optimal point geometry, the mo- 
tion used and recommended by drill 
manufacturers. 

Because the clearance angle is quick- 
ly adjustable from 0°1о 30°, and the 
point angle is adjustable from 90° to 180° 
you can easily produce special points for 
wood, sheet metal, hard metals, etc.. 


Rugged 

Darex Corporation is known through- 
out the world as a manufacturer of high- 
quality precision drill sharpeners for 
commercial and industrial use. The M-3 
uses many of the same components as 
our industrial sharpeners. It's built to 
last. All wearing surfaces are fully 
adjustable and the M-3 is backed by 
Darex's full 3-year warranty. Once you 
own a Darex M-3, you'll never have to 
buy another drill sharpener. A Darex is 
a tool you will be proud to own, because 
sharp tools are the mark of a good 
craftsman. 


Pays For Itself 


Here's the best part. Most of you 
have a box full of dull drills that you 
can't use, but you just can't bring your- 
self to throw out. With the price of drills 
today, you can usually pay for the M-3's 
low price of $198 by sharpening and 
saving that first box of drills. After that, 
your M-3 will keep saving you time and 
money for years to come. 


Free Gift 


We are so convinced the M-3 Precis- 
ion Drill Sharpener is a tool you cannot 
be without, that we will give you a free 
gift. If you try it for 30 days in you shop, 
we will give you free a 13-piece set of 
industrial quality, stub-length drills 
(1/16" - 1/4"), in a handy reusable 
pouch (a $17.00 value). 


- dino a 


3. Sharpen Drill 


$3.90 Bonus Diamond Dresser 


When you get your M-3 Precision | 
Drill Sharpener, the grinding wheel on 
your bench grinder will probably need 
to be dressed. 

The M-3 sharpening fixture and 
chuck were designed so they could also 
be used to dress the wheel square and 
true. This requires the use of a diamond 
dresser. 

The Darex M-3 Dresser is a full 1/4 
carat diamond. It has a dust guard to 


| protect the M-3's chuck from the grit 


caused by dressing and can be used to 
dress any type of grinding wheel. 

Our list price is normally $14.00. But 
the first 500 purchasers who order an 
M-3 Drill Sharpener through this ad 
have the opportunity to buy the dia- 
mond dresser at one-half of our cost— 
only $3.90. Order Part No. 3820. 

These dressers will go fast. So, don't 
wait too long! 


Sharpen Your Drills 
Risk Free 


Try the Darex M-3 Precision Drill 
Sharpener, risk free. Sharpen all your 
drills for 30 days on Darex. If you're not 
10096 satisfied, return the M-3 in its 
original box for a full refund. You can 
keep the drill set as our gift to you for 
giving it an honest try. 

To order your M-3 with your credit 
card, call our toll-free hot-line or send 
your check to Darex for only $198, plus 
$4.50 postage and handling. Order Part 
No. 3800. If you want the optional 1/2"- 
3/4" large chuck, add $79, order Part 
No. 3815. 

sharpen your drills on a Darex M-3 
Precision Drill Sharpener, and you'll 
never have the problem of dull drills 
again. 


CALL TOLL FREE 
800-547-0222 


Monday — Friday 
8:00 AM to 4:00 PM 
-PACIFIC TIME- 
-In Oregon- 
503-488-2224 


DAREX 


CORPORATION 
P.O. Box 277, Ashland, OR 97520 


Now, Hearthstone offers 
BIG CASH DISCOUNTS 
or a beautiful 
$175 SOAPSTONE TABLE 


Free with any stove purchase” 


The Hearthstone I shown here offers up to 
100,000 BTUS/Hr. of constant radiant heat. On a 
single load of wood it can comfortably warm a 
whole house — as large as 24,000 cu. ft. — for 
up to 18 hours. 

Naturally, actual performance varies with 
installation. The Hearthstone П and Brownstone 
are designed to heat up to 12,000 cu. ft. — the size 
of todays average home — offering the multi-fuel 
convenience of burning wood or coal. 

No matter which Hearthstone stove vou choose, 
you still get the same 300% Soapstone Heat-Life "' 
Advantage over cast iron or steel, as proven by inde- 
pendent research labs. And, now for a limited time, 
vou can also take advantage of Hearthstones extra 
value Spring bonus offers. 


fac 8 3 
as Sr 
occasional table 
fashioned with richly 
polished 18" x 24" „| 
soapstone top and 


sturdy 22%” - 

high cast ACT NOW! 
iron base. icd . . M *Limited time 
Or, save with big Spring offer! 


cash discount offer. 


Mail Coupon Today for 
Free Information Kit and 
Big Bonus Savings Offer! 


[ ] YES, please send me full details. 
| enclose $1 for postage and handling. 


Name E = 
Address. — 1 1 


City = State 


_ Phone ( ——— — 


HearthStone 


AMERICA'S QUALITY SOAPSTONE STOVES 
2515 Hearthstone Way, Morrisville, VT 05661 
(802) 888-4586 


BE. 
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Shop Talk 


By AL LEES 


Safe chimney cleaning 


I never cease to marvel at the ingenu- 
ity of readers who'll spot an idea in the 
pages of PS and write to say they've 
got a better way. Let me share a recent 
note from Rob Reinhardt of Aniak, 
Alaska, who's writing about the “Feet- 


METAL- 


BESTOS _— 
STOVEPIPE 
25' HIGH 


|. REMOVE CLEAN- 
OUT CAP 

2. CLIP ON 
BRUSH 


3, PULL BRUSH | 
UP CHIMNEY 
AND BACK 
DOWN 


on-the-Ground Chimney Sweeping” 
piece in the October issue: 

“Most people are using wood stoves 
these days—and the more efficient 
they are, the greater the danger of 
creosote buildup. Here's how I've been 
cleaning my chimney from inside the 
house for two years. 


“T drilled two holes through the top 
of the stovepipe and bolted an auto- 
motive push rod through so I could 
attach a galvanized pulley at the cen- 
ter. I threaded a length of ¥s-inch air- 
craft cable through the pulley so that 
both ends reached the cleanout cap at 
the bottom of the pipe. 

“То clean the chimney, I just pop off 
the cap and attach a wire brush of the 
right size to the bronze leash clip at- 
tached to one end of the cable. The 
other end is weighted with a copper 
pipe nipple that also serves as a han- 
dle to start pulling the brush up the 
chimney. 


"A rope tied to the bottom of the | 


brush trails after it. A knot tells me | 
when the brush has reached the chim- | 


ney top and is ready to be pulled back 


down. All the creosote falls into a tub | 
placed under the stovepipe's oven end. | 
When the brush is back down, I pull 


it out, unhook it, and replace the cap." 
Enemies of the underground 


PS has taken such a stance in favor 
of energy-saving housing, including 
earth-sheltered homes, that it's star- 
tling to realize how stubbornly such 
trends can be resisted elsewhere. Read- 
er Bert Alexander of Warren, Mich., 
writes me that he and his wife have 
much admired those leisure-home- 
plans that are for below-grade or earth- 
bermed houses, such as Charles Woods' 
designs in last April's and January's 
issues. Alexander encloses a clipping 
from the Detroit News and invites 
my comment. It reports a nightmare 
situation in a Michigan township in 
which а conservation-minded couple 
(perhaps inspired by PS articles on 


underground architecture) built an | 
attractive earth-bermed home in a | 


suburban community. Incredibly, the 
homeowner next door filed suit, claim- 
ing that their main (bermed) level was 


actually a walkout basement, violat- 
ing the township's requirement that 
residences have at least 1,600 square 
feet of aboveground living space. The 
couple was forced to file a counter suit, 
and although they won in circuit court, 
the neighbor appealed, and the heavy 
legal costs have destroyed the financing 
of their project, driving the contrac- 
tor toward bankruptcy and prompting 
the bank to foreclose. The bitterness 
over the suit and the fact that they'd 
have this litigant as a neighbor led 
the couple to abandon their project 
and settle elsewhere. 

What on earth (or in it) could have 
stimulated this neighbor to such a gra- 


Lightweight. . . Sensual . . .Adjusts to your comfort. Gently, 
but firmly supports you with 100% air. Features air coil 
construction with multiple controlled air chambers that hold 


Please send me the following AIR COIL BED(S): 


J 


Price 


tuitous attack? The newspaper clip- your body evenly and independently. O Twin Size (A) $49.95 E 
: : | . Te? Turns any room into a guest room and it stores easily. The O Double Si 9.95 £ 
ping includes a photo of the house: It S ideal portable bed for holiday and vacation visitors. oO id nn enge офа 
conventionally appealing, its major Take it camping, use it in your van, your boat, summer О King Size (D) $99.95 $6.95 
home, on a floor or in a frame; sunbathe and float on it! O Foot Pump (E) $14.95 $1.95 


distinction being that three sides of Available in Twin, Double, Queen and King sizes. Inflates in Illinois residents include 514% sales tax. 


its ground floor are fully bermed. The minutes with most air pumps or cannister vacuum. (Portable, D Check/M.O. Enclosed O MasterCard 
Д ae ! easy to use foot pump available — optional.) Made of sturdy O Visa 

protesting neighbor demanded that 20 gauge poly vinyl; cleans with soap and water. Repair kit 
| ү : i and pump adapter included. Card No. Exp. Date — 
the energy-saving berm be removed, Don't be mislead by imitations. Insist on the original Мате " 
citing no reason other than that it earthtone velveteen Air Coil Bed. aij 

| : ; TUN 10 day Free Trial. !f not satisfied, return it within 10 days for g Address 
seemed to violate the antiquated local айша. rdar "ow! i 
ordinance. Such thinking seems incon- CREDIT CARD ORDERS Illinois Residents Call: "ci 7 n 


CALL TOLL FREE | 
1-800-323-6959 
24 HOURS A DAY, 7 DAYS A WEEK 
The Leisure Merchandise Group, Inc. 
400 South Edward Street, Mt. Prospect, IL 60056 
Copyright 1983 


ceivable in today's energy-conscious 1-800-942-0596 


society, where projects such as this one 
should be encouraged and applauded. 

АП this whirred through my mind on 
a recent visit to photograph the home 


Signature 
The Leisure Merchandise Group, Inc., Dept. B-034 
400 South Edward Street, Mt. Prospect, IL 60056 
147/81-100 
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Be es canes ae tee ist — pmi 


that architect Woods built for himself 
near Honesdale, Pa. (photo). As you 
approach the site from above and be- 
hind, the only hints of the home's 
presence are a couple of vent pipes, 
flues, and skylight bubbles that poke 
up through a forest-fringed meadow. 
When you park your car in the drive 
and stroll down a stepped walkway, 
the south-facing facade gradually fans 
into view, bridging a gentle fold be- 
tween the berm's sloped edges. It's an 
attractive, civilized setting; and having 
visited the home during several sea- 
sons, І can report that it stays snug 
and inviting year-round. 

In fact, the home really comes into 
its own in the severe winters that 


| blanket that mountain region. Bliz- 
zards literally blow right over the sod- | 


topped house, and heating costs are 


minimal. Woods plugs the ceiling sky- | 


lights with rigid insulation panels that 
stay in place all winter. The resulting 
loss of daylight is more than compen- 
sated for by reflection from the snow 
that accumulates outside the south- 
facing glass wall. At night, Woods rolls 


| insulating shades down across the in- 
| side of that triple glazing. 


Аз I drove away from my winter visit, 
I wondered anew what's happened, by 
now, to that lovely bermed home in 
Michigan, and whether that litigant 
next door can possibly find satisfac- 
tion in its abandonment. 


ordicfra ck 


Jarless Total Body 


Aerobic Exerciser 
Duplicates X-C Skiing for the 


Cross-country skiing is often cited by physiologists 
as the most perfect form of cardiovascular exercise 
for both men and women. Its smooth, fluid, total 
body motion uniformly exercises more muscles so 
higher heart rates seem easier to attain than when 
jogging or cycling. NordicTrack closely simulates the 
pleasant X-C skiing motion and provides the same 
cardiovascular endurance-building benefits-right 
in the convenience of your home, year 'round. 
Eliminates the usual barriers of time, weather, 
chance of injury, etc. Also highly effective for weight 
control. 


More Complete Than Running 

NordicTrack gives you a more complete work out- 

conditions both upper body and lower body 

muscles at the same time. Fluid, jarless motion does 

not cause joint or back problems. 

More Effective Than Exercise Bikes 

NordicIrack's stand-up skiing motion more uni- 
PSI, 


Best way to Fitness 


formly exercises the large leg muscles and also adds 
important upper body exercise. Higher pulse rates, 
necessary for building fitness, seem easier to attain 
because the work is shared by more muscle mass. 
Even Better Than Swimming 

NordicTrack more effectively exercises the largest 
muscles in the body, those located in the legs and 
buttocks. When swimming, the body is supported 
by the water, thus preventing these muscles from 
being effectively exercised. The stand up exercising 
position on the NordicIrack much more effectively 
exercises these muscles. 

А Proven, High Quality Durable Product 
NordicTrack is in its 7th year of production. Nordic- 
Track is quiet, motorless and has separately adjust- 
able arm and leg resistances. We manufacture 

and sell direct. Two year warrantee, 30 

day trial period with return privilege. & 


Folds and stands on end 
to require only 15" x 17" 


storage space. | | j Г \ 
Call or write fOr... AD 
FREE BROCHURE DR d 
Toll Free 1-800-328-5888 xi 
Minnesota 612-448-6987 d 


124P5 Columbia Crt., Chaska, MN 55138 
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NEW FREE BOOK 
DISCUSSES 


HOW TO 
SELL YOUR 
INVENTION 


Do you have an invention you intend 
offering to manufacturers on a sale or 
royalty arrangement? If so, by all 
means write for our free booklet as a 
guide, whether you do it yourself, or 
employ us to help you. 


It's free for the asking and here are | 


just some of the subjects it covers. 


* How to Describe Your Invention so | 


Manufacturers will take Notice 

* The Next Step to Take if a Manufac- 
turer Shows Interest 

* Approximate Royalty Rates Man- 
ufacturers are Currently Paying 

* If Your Invention is Sold Outright 
for Cash 

* Or, Part Cash, Part Royalty 

* Submitting Your Invention Before 
Patenting 

Our reason for giving away information 

we've gathered over our 26 years in this 

business is simply that we hope you 

read it and employ us at our reasonable 

fee rather than do it yourself. But that 

will be for уой to decide. 

But understand, we are not promot- 
ers, developers, brokers. Ours is a tech- 
nical service of writing descriptive 
materials for your invention and select- 
Ing the right manufacturers who poten- 
tially should be interested in it. The 
materials we prepare are your property. 

We are not patent attorneys. For 
questions doxes in proprietary rights, 
searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But back to the booklet. We want you 
as a client but only if, after reading it, 

ou think you need us. Otherwise the 
кы will show you how to do it your- 
self. 

Use the coupon below. We'll rush the 
booklet to you. No obligation whatever. 


(But please no drawings or models at | 


this point.) 

REFERENCES: Your own bank, at- 
torney or Chamber of Commerce. 

Mail the coupon Today. Please en- 
close $1 for postage and handling. 
Kessler Sales Corp., Dept.D-73 Fre- 
mont, Ohio 43420. 


s, MAIL THIS COUPON " 


§ Mr. К. О. Kessler. President [| 

q Kessler Sales Corporation | 
Dept. D-73 Fremont. Ohio 43420 i 

f Please mail me the FREE booklet explaining Ё 

B how to go about selling my invention. This J 

1 does not obligate me in any way. | am enclos- 

® ing $1 for postage and handling. so rush the 1 

Ш booklet by return mail. 

d RH Lua eu ec ne 

il 

§ Street Address 

i City — State —Zip 
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By WILLIAM J. HAWKINS 


New CB? 


In the photos above, you're looking 
at the first Personal Radio Communi- 
cations System (PRCS). It's a proto- 
type, and according to its maker, GE, 
production models will likely look a 
bit different. But its purpose—inex- 
pensive ($400) yet dependable com- 
munications from your car—will not 
change. And as you read this, the FCC 
is scheduled to decide its fate. 

PRCS is basically a long-range wire- 
less telephone: А 10-watt transmitter- 
receiver in your car communicates 
with a home receiver that's connected 


| to the phone line. Flip a switch on the 


home unit, and all incoming calls are 
sent to your car phone; calls you dial 
from the car are received by the home 
unit and “patched” through to the 
phone line. Local and long-distance 
calls you make from the car are made 
(and billed) just as if you made them 
from home. 

GE has proposed 30 local channels 
in the 900-MHz range that PRCS can 
use. The system automatically scans 
for an empty channel when you want 
to use the phone. If all channels are 
in use, you get a busy signal. In the 
local mode, the system has a range of 
three to five miles from home. But an- 
other 47 channels have been proposed 
for repeater stations that would ex- 


` Look and Listen 


tend the range by another 10 miles. 
(To use a repeater, you’d pay a $10 | 
monthly charge.) | 

Although it seems to be a reliable 
and relatively inexpensive alterna- 
tive to CB radio and professional car 
phones, critics of PRCS claim that the 
system will easily be “overloaded” at 
peak times such as rush hour. GE's 
counter to that, however, is a timeout 
feature: When many channels are in 
use during a peak period, the system 
automatically times your calls. After 
90 seconds, you get a "beep" warning; 
10 seconds later, you're disconnected. 


Quick looks 


ө Just place the digital audio disc 
(photo below) on the tray: An inter- 
nal motor begins to whirl, and the disc 
is loaded and ready to play in seconds. 
This Yamaha CD-X1 is just one of sev- 
eral new digital-disc players that man- 
ufacturers are calling "second gener- 


| ation." The reason: Large-scale-inte- 


gration circuits have cut size, weight, 
and cost, and have increased perform- 
ance. This unit, at $649, 15 about half 
the price of the "first-generation" 
players. 

@ Problem: You've recorded a pic- 
ture on your Beta-format VCR, but 
you see only half a picture during 
playback—the top half is missing. 
Solution: Remove the cassette and 
manually take up the slack in the 
tape. If it's loose, it may not pass 


through the cassette-guard panel cor- | 


rectly. How did I know that? From a 


free book: Fuji Videocassette User | 


Handbook. 'To get one, send a stamped, 
self-addressed legal-size envelope to 


Fuji Photo Film, U.S.A., Magnetic | 


Products Div., 350 Fifth Ave. New 
York, N.Y. 10118. 

ө The screens of GE's new picture 
tubes contain neodymium oxide. That 
gives them a blue tint instead of the 
usual gray. But it means more than a 
pretty face: The color absorbs the yel- 
low-green ambient room light and, ac- 
cording to its maker, gives more con- 
trast to the picture. 

e Happy birthday! Television is 45 
years old next month. It was first 
shown by RCA at the 1939 New York 
World's Fair. And more than 30 years 
ago (Dec. 17, 1953), the FCC approved 


| the present color-TV standard. 


| by AR (10 American Dr., 


е Attach the new SRC-1 box to your 
stereo, and you get complete wireless 
remote control over the system. Made 
Norwood, 
Mass. 02062), the $160 unit allows you 
to control on-off power, volume, bal- 
ance, muting, and tape monitor. Ап 
automatic "sleep timer" selection 
turns the system off automatically 
after 30 minutes. 

e Quik-Link 300 is (at the moment) 
the lowest-cost videotex terminal you 
can buy. For $249, it also comes with 
$200 worth of trial subscriptions to 
Dow Jones, CompuServe, The Source, 
and Comp-U-Store. It's made by Qua- 
zon, 3330 Keller Springs Rd., Carroll- 
ton, Texas 75006. 

e Nighttime-surveillance video cam- 
eras made by RCA are now tubeless. 
Instead of a conventional tube, they 
use a highly light-sensitive charge- 
coupled device |PS, Jan. '82]. It's a v5- 
inch square, solid-state chip that con- 
tains 206,336 picture elements, or 
pixels. 

€ And finally, according to a 14-year 


| study by NBC, TV violence does not 


cause aggressive behavior in chil- 
dren. That's not so, however, accord- 
ing to the National Institute of Men- 


tal Health in its 1982 study. Think 


they'll fight over it? 


MUST LIQUIDAT 


PUBLIC NOTICE! 
Finder's Fee Paid For 
Liquidation Inventories! 


We are authorized liquidators of 
consumer products that must be 
| quickly sold at drastic price reduc- 
tions for reasons such as: 


| Overproduction. Last year's mod- 
els. Economic recession. Out-of- | 
season products. Bankruptcy or 
other financial problems. Order 
cancellations., Plant closings, etc. 
| If you know of any company with 
surplus inventories that must be 
quickly liquidated for cash, phone 
us Toll-Free: 1-800-328-0609. 
Only products in perfect operatin 
condition will be considered. We'll H 
pay you a finder's fee based on a 
percentage of the total value of the 
sales contract. (Officers and sales 
reps of mfgr. are ineligible for fee.) 


Limited Supply of MITSUBISHI 


AT FAR BELOW DEALER CO 


Pedal as far as you like for 
the exercise. Then cool off 
as you “motor” home! 


Bike engine 
mounts easily, 
using ordinary 


from muscle power to 
motor power. 


hand tools. 
Lightweight. 
Lever quickly engages or % Just 15 Ibs. pompae 
isengages drive mechanism t 
| - \ Rugged, yet Pre-measured 
when you want to switch E караи oil eontainar. 


à polyurethane 
X fuel tank. | \ 


Handy com- : cu] 
—» partment 
ES for tools. 


Centrifugal clutch for 
smooth operation when 
you speed up, slow down 


or idle the engine. NS 


а 


Enjoy the ease and соп- 
venience of motorized 
power for assistance on 
steep hills or long dis- 
tance bicycle trips. 

This 15 Ib. "power- 
house" cruises at 20 
mph. Has a top speed of 
25 mph. Travels up to 
130 miles per gal- 
lon. It adds new 
distance, new ad- 
venture, new fun 
to bicycle 

riding! . 


Spring tension on ' 
friction drive roller 
provides go-power to 
rear wheel. 


Handy compartment holds 
tools for tuneups and rou- 
tine maintenance. (4 tools 
are included.] 


"A bicycle engine that retails for over $269? You're kidding!” 
That's exactly what we said when we first heard of this sur- 
plus inventory. Then we checked the leading mail order cata- 
logs. To our surprise, an engine with LESS horsepower than 
THIS one is $199.95 in the Sears '83 Fall & Winter catalog. 


But we were STILL skeptical! Until a sample arrived. It was 
finely crafted. Obviously high quality. AND the 1 v2 hp. engine 
was a product of world-renowned MITSUBISHI. 


We were thoroughly impressed! Especially when we saw the 
manufacturer's confidential price list. It showed a WHOLE- 
SALE price of $190.95... to DISTRIBUTORS! 


Of course, we know you ride your bike mainly for the exercise. 
But why limit the distance you can travel by how long your leg 
muscles and lung power can hold out? With this lightweight 
engine, you can go across town or across the state. Pedal as 
far as you like for the exercise. When you get tired, rely on the 
engine to power you up hills or cross-country. Zip along in 
breezy comfort at speeds up to 25 mph. Travel up to 40 miles 
on just a stingy 1/3 gallon tankful of fuel (gas/ oil mixture). 


For mom, dad, sis and brother, here's a nifty, thrifty engine 
that attaches securely with simple tools. The rear-mounted 
engine provides perfect balance. There's efficient transfer of 
power to the rear wheel by spring tension on the friction drive 
roller. Fingertip throttle control on handlebar gives quick, easy 
control of speed. А centrifugal clutch automatically engages 
as you increase speed; automatically disengages as you slow 
down and idle the engine at traffic lights. 


Convenient fingertip control of throttle 
lever on handlebar. Quickly speed up. 
slow down or just idle . . . easily. 


Manufacturer's 
Suggested Retail 


$269.95 


OUT THEY GO AT ONLY: 


Price subject to change after 60 days. 
Offer void outside original 48 states. 


A wonderful gift for bicyclists! Dept. F-381-1751 
Supply is limited. Order 1 14605 28th Avenue North / Minneapolis, Minn. 55441 
o. " | Send — — Bike Engine(s) at $88 each plus $12 each for 
ERIGANI sipping and handling. (Allow 3-4 weeks for delivery. | 

: KJ | Ad dd 2-3 weeks extra if paid by check. Minnesota resi- | 
dents add 6% state sales tax. Sorry, no C.O.D.) 
П My check or money order is enclosed. 


Toll-Free: 1-800-328-0609 | Charge to my: Û MasterCard О VISA 


If busy signal, or if no answer, call: A N C) American Express Ч Diners Club 
i ы a * - Li 
Toll-Free: 1-800-328-5727 tet: Мо rM EB 


PLEASE PRINT CLEARLY 
In Minnesota, call: 1-800-742-5685 = 


C.O.M.B. Co. = 


Address 
City. 
State 
THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATOR OF CONSUMER PRODUCTS | 
14605 28th AVE. N. ® MINNEAPOLIS. MINN. 55441 


Credit card members can order by phone, 
24 hours a day, 7 days a week 


ZIP. 
Phone [Area Code 


Sign here 
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The Quality 


Alternative to 
High-Cost 
Inflatable 
Boats! _. کے‎ 


holds 5 adults 


Why pay $600, $1000 or more for an inflatable 
boat? Sea Eagle inflatable boats last for years, 
go almost anywhere and cost as little as $110. 
Fishing platform, motor runabout, river raft, camp 
boat, yacht tender and now a true speedboat! 
Lakes, rivers, ponds, bays and oceans. 

Sea Eagles give you real value for your money! 


For your FREE 32-page color catalog write: 


Sea Eagle, Dept. PS43B, 
St. James, NY 11780 


FREE 32-page color catalog! 


Or telephone: 516-724-8900 
8:30 AM-4:30 PM, Mon.-Fri., EST 


Fre Fees FE" 


ml Н 1ш —, eee 
TRANSMISSION AND 
MOTOR OIL 
CHANGER 
PUMP 


Improved! 


1/4" drill powered pump. No longer necessary 10 wail at service station. 
You can pump out through dipstick tube neatly within 3 minutes. Proven 
Oil Changer is Tough Tested - will never burn-out. Nylon tube fits any and 
all cars and boats. Vacuums out all sludge and oil. Kit contains 36°" inlet 
tube, 60"" discharge hose, Now available at ALL E-Mari Stores. If there is 
no K-Mart near you, mail $11.95 Ppd to Matex Gear & Pump Co., 1055 
Ralph Rd., N.E., Atlanta, Ga. 30324. 


THE BEST PUMP FROM JAPAN 
um a 


Unlike most pumps on the market, MIGHTY MAN 

has unique roller vanes. [t moves 4 times more liquid 

(1050 GPH), 3 times more PS] (43) than most $100 pumps. li 

fits 10 any drill or AC/DC motor, fits to any garden hoses. No 

Priming, No Lubrication. Drain flooded basement or inflate rubber 

гай in 3 minutes, Many other uses. Package includes a foot-valve, motor 

shaft adapter and replacement parts. Now available at mos K-MART 

STORES. If not, send $26 PPD to MATEX GEAR AND PUMP СО). , 1055 
Ralph Rd., N.E., Atlanta, GA 30324. (404) 325-0780. 
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By DANIEL RUBY 


BASIC, anyone? 


I have to stop volunteering for things. 


| Ever since I got my Cromemco C-10 


personal computer at home last year, 
Гуе been sticking my neck into messes 


| better left alone. First it was comput- 
erizing the records of my tenants as- | 
sociation, then my investment club. 
Then I volunteered to keep track of 


my weekly indoor-tennis game. 


The game has five players, with one | 


sitting out each week. Over the course 
of the winter, each possible pair plays 
every other pair two times. The idea 
was simply to keep track of matches, 
sets, and games won and lost for each 
pair and individual, and then to print 
out weekly standings. This would have 
been trivial using one of the data- 
management software packages on the 
market. With the small amount of 
data involved, it would even have been 
easy to do manually, simply modify- 
ing the standings each week with my 
word-processing program. Instead, I 
figured I'd learn something by writing 
a BASIC program for it. 

My reason for presenting this here 
is not because it's an example of espe- 


| cially innovative programming. But 


its a good example of something a 
novice can tackle—and of some of the 
fundamental programming aspects he 
or she can learn along the way. I hope 
that many PoPULAR SCIENCE readers 
who are new owners of a personal com- 
puter will invest some time learning 
BASIC. It infinitely expands the num- 
ber of things you can do with your 


| computer and the satisfaction you get 
| from it. 


The tennis-standings program takes 
a tennis score (such as 6-3, 4-6, 7-5) 


as input, updates each player's and | 


pair's record contained on disk files, 
sorts the records according to wins and 
losses (using secondary criteria to 
break ties), and then prints out the 
standings table you see here. It also 


| prints messages on the screen for the 


operator and rejects input of impossi- 
ble scores. Similar programs could 


| keep track of Little League scores or 


a bowling league, for example. 
The first thing I learned in writing 


this program is that, for all its sophis- - 
| tication, a computer is a stupid thing. 
It must be explicitly told how to take | 


every tiny step to perform the simplest 


Computer Adventures 


Cromemco C-10 has a Z80A processor, 
64K of RAM, and operates under a ver- 
sion of CP/M. Tennis program was writ- 
ten in Cromemco's Structured Basic. 


FEARSOME FIVESOME 
TENNIS LEAGUE 


AFTER 10 WEEKS 


= 
= 


SETS GAMES 
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PLAYER GAMES 
18 
12 
3 
-2 
-31 


Program sorts according to difference 
between wins and losses. In case of 
tie, it sorts by set, then game, differ- 
ential. Standings are updated weekly. 


task. Consider disk files. We are all 
used to working with files in commer- 
cial programs. But files don't appear 
out of nowhere: First you must tell 
the computer to create and name a 
file, then specifically assign an input- 


ү r 


output channel to it so that informa- 


| tion can be passed back and forth 


between the disk and computer. 
Once a file is created, you can put 
something in it. I wanted to put 10 
records in a file called "Pairs," each 
containing the name of a pair, the 
number of matches won, the number 
of matches lost, the difference in sets 
won and lost, and the difference in 
games won and lost. But when I stored 
words like "Bob-Ed" in the file, I got 
gibberish like “ob-EdB” out of it. That 
was one of the more recognizable ones. 
The problem was that I'd told the com- 
puter to expect names the length of 


"Dan-Jed"; for it to handle "Bob-Ed" 


| successfully, I learned to include an 
| extra space at the end of the name. 


А similar thing happened with num- 
bers. Nice values like 0 or 7 went in, 
and horrors with 14 digits raised to a 
power—garbage—came out. I found 
out that you must tell the computer 
what type of number to expect; it's 
equally comfortable with integers (5 
divided by 2 equals 3 in that mode) 
or decimal numbers (my BASIC works 
with these at two levels of precision). 
А different amount of space is con- 
sumed by each of the three types of 
numbers, so you must specify exactly 
what kind of number goes in exactly 
which location. 

Eventually, I learned all these house- 
keeping rules and had a program that 
would at least get out the same names 
and numbers as went in. To put them 
in order, I used the most elementary 
type of sorting routine: the "bubble 
sort." It works by comparing the first 
number in a list with the second num- 
ber, and then switches them if the sec- 
ond is larger. Then the second num- 
ber is compared with the third, the 
third with the fourth, and so on, with 
switches made wherever necessary. 
Then the program runs through the 
list again and again until a pass is 
completed in which no switches are 
made. At that point, the numbers will 
have bubbled to their proper positions. 

The bubble sort is scorned by serious 
programmers because it repeatedly 


| compares numbers that are already in 


order. Many faster sort routines have 


been developed, but the bubble sort | 


handles my 10 pairs and five players 
in an adequate six seconds. If only my 


tennis game were as snappy, I might | 


be beating Jed. Well, now that the pro- 
gram is finished, I have time to prac- 
tice my serve—unless I volunteer for 
something else. 
$200 for your idea 


Do you have an unusual use for your personal computer? 
send it to Bill Hawkins, Computer Adventures, PoPULAR 
SCIENCE, 380 Madison Ave., New York, N.Y. 10017. We'll 
pay $200 if we use it. 


| 


FAMILY OF SEVEN CUTS 


НОТ WATER BILLS IN HALF!” 


.. Tankless Heater Provides Endless Hot Water 


== " 


The Hughson family 
just took 7 showers in 


© 1. a row — the 7th was 


The Hughson family of Pennsylvania 


- as hot as the first — 


and they're saving 


`` hundreds on their hot 


water bills too. 


Sound, Simple, Money-Saving Idea 


Did you know that much of the energy 
used to heat your basement tank of water 
is dissipated right through the walls of the 
tank itself and into your storage or crawl 
space area? 


The Perfect Answer-New Thermar™ 
Tankless Instant Hot Water Heaters 


If heat losses are created by the need to 
keep large volumes of water standing in a 
tank, why not eliminate the tank? And, 
that's just what Thermar™ has done. In its 
place we have developed a tiny. super 
powerful instantaneous heating unit which 
ACTUALLY CREATES HOT WATER AS YOU 
USE IT. A microswitch on the unit auto- 
matically turns on thé moment hot water is 
needed. Then a continuous stream of 
delightful, sparkling hot water flows from 
the tap for shower or wash basin. IMAGINE 
— as much hot water as you want — 
produced in a never-ending stream as long 
as you need il. 

The ordinary Tank-Type Hot Water 
Heater is the most "Energy Costly" appli- 
ance in your home. In this day of rising 


THERMAR 


eader in Tankless Heaters 
pular Science Magazine 


e America's L 

e Featured in Ро иа! 

e Seen on Television: _ 

e Member — Gas Appliance 
Manufacturers Association Inc. 


costs and energy consciousness, a new 
THERMAR™ TANKLESS INSTANT HEATER 
Should be considered by everyone inter- 
ested in Saving money and Saving energy. 


THERMAR " 


TANKLESS 


| STORAGE TANK 


р: Уеа 


Tankless design is 
small in size, doesn't 
store heated water — 
bul creates il on de- 
mand. Uses no energy 
until you need hol 
water. Can produce 
120 gallons and more 
an hour! 


Storage lanks keep 
large volumes of wa- 
ter heated ... all the 
time. Tank cycles on 
and off 24 hrs. a day 
— even when youre 
away. Tank can also 
“run out’ of heated 
water when needed. 


U.L. Listed Electric 
and AGA Certified Gas Models 
Thousands in Use Around the World 


You ll recover the initial costs many times 
over in fuel Savings as the years pass. And, 
youll enjoy a lifetime of hot water — 
shower after shower after shower! 


* Savings will depend upon local cost of fuel, type of fuel 
used, condition, age and type of present heater equipment. 


FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS 


E COUPON BELOW OR CALL 1-800-228-6505 
Nebraska Residents Call 1-800-642-9606 


THERM 


D" Johnson Power Tech 
Melrose Square 
Mt tie, Greenwich, CT 06830 


| would like to cut my hot water heating bills in half! Please RUSH your FREE catalog of THERMAR™ 
INSTANT, TANKLESS HEATERS. Include details of the absolutely unique 10 year guarantee and 
lifetime rebuilding option. | understand that | am under no obligation to buy. 


Name 
Address 
City 


Canadian Residents send to: 56 Bramsteele Rd. Suite & Brampton. Ontario L6W3N4 


State Zip 


PS0384 
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computer carre 
fits your components 


@ Two space-saving stands organize com- 
puter components efficiently but with differ- 

наа Б | | — tures that make it unique, and each can be fur- 
ent approaches. Both of these handsome work ther tailored to fit your personal needs. They can be built 
stations are simple to build. largely of low-cost plywood—or even scrap lumber. 


Veneered 


nce you bring the computer home, where do you 
put it? Two readers have worked out different 
approaches to the problem. Each has custom fea- 


stand 


By DON GEARY 


I custom-designed the veneered stand 
for my Apple computer with one disk 
drive and an Epson printer. But you 
can adapt the stand to any small 
computer-printer combination. Be- 
cause the desk top simply rests on the 
two drawer sections, the entire stand 
can be moved easily by one person. 

A unique feature is the open-sided 
design of the support units (see dia- 
gram). The back half of each has been 
left open for easy access and increased 
storage capabilities. The open section 
on the right unit provides storage for 
manuals and books; the half-side on 
the left-hand unit permits easy load- 
ing of bulk printer paper. A paper slot 
in the desk top feeds the paper into 
the printer. 

I deliberately made the left-hand 
support unit slightly larger than the 
right. The left-hand drawer is the 
proper size for hanging files. The 
right-hand one stores diskettes snugly, 
with no room for added clutter. You 
can, of course, make each drawer 
stand the same size. 

Though the cost of the desk shown 


[Continued on page 154] 


Though custom-tailored to meet the 
author's needs, this computer stand 
is basically a simple slab resting on 
two boxes. But oak veneers make it a 
substantial-looking piece of furniture. 


28: || ЗАК 


BACK 
1434" x 24" 


OAK TRIM 34" x 34" 24" x 2744" 
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TS R GONE 
WITH DECIMATE 


Get rid of ants, rats, mice, roaches, fleas, bats, spiders, flies, ticks, 
mosquitos, crickets, bees, moths, squirrels, weasles, etc. etc. ... 


You can fumigate them, poison them, 
trap them, etc. But what do you do 
with those dead and unsightly 
things? And those poisons can be 
harmful to humans and pets. And 
pests can become immune to them. 
Bentleys knows a better way! 
DECIMATE 500C (the biggest unit) 
delivers an ultrasonic sound that 
cannot be heard by humans and pets. 
It is completely harmless. But it is 
another story to all those pests and 
varmints. It drives them looney! 
DECIMATE causes them extreme 
discomfort and pain. Would you take 
this kind of treatment? Heck no. And 
neither will they. In just a few weeks 
all those pests and varmints just leave 
and never come back. 


Decimate 500C will keep pests from 
inhabiting and nesting in vacation 
homes, campers, and boats both 
during summer and off season. Use it 
to control pests where food is kept 
and stored. Hard to seal areas, such 
as garages, toolsheds, and farm 
outbuildings will benefit most from 
Decimate Ultrasonic protection. 


DECIMATE 500C is a home sized 
version of an electronic pest control 
used by professional exterminators. 
Bakeries, schools, nospitals, etc., use 
them. With a technological 
breakthrough the cost has been 
dramatically reduced. Now, every 
home or plant can afford DECIMATE. 


There is no longer any question that 
ultrasonic sound at the right 
frequency range ana appropriate 
decible output is the most effective 
way of ridding your home or plant of 
pests and varmints. The question is: 
how do you tell the best product from 
the rest? Check those other units for 
the following features and see if they 
measure up to Decimate 500C. 


Decimate 500C has an EPA 
(Environmental Protection Agency) 
establishment number and is 
approved by City Building and Safety 
Departments. It is listed by 
Underwriter Laboratories (UL). 


Decimate 500C has an ultrasonic 
intensity output of 152db. United 
states Testing Laboratories proved it 
thousands of times more powerful 
than the next leading competitor. 


Decimate 500C sweeps two levels of 
frequency from 25,000 to 65,000 Hz in 
each cycle. (Beware of units of low 
intensity and constant frequency). 
The overall efficiency of the unit is 
greatly enhanced with the changing 
frequencies. Decimate 500C protects 
3,500 ft.* (25,000 ft.*). Other units may 
cover as little as 1500 ft. or less. 


If those other units do not have all 
these important features that 
DECIMATE 500C has than you 
should not buy them. Buy the best, 
Decimate 500C. This product should 


last for 10 years or more so why not 
get the best and the most powerful 
unit. And now, Decimate 500C also 
generates sound in the "infrasound" 
range. This is sound below humans 
and pets range of hearing that will be 
bothersome to even more pests than 
before. 


Just plug the DECIMATE 500C into 
any AC outlet and in a few short 
weeks those pests and varmints will 
be gone forever. Decimate, the 
pioneer and world leader, has rid tens 
of thousands of homes and plants of 
pests. One year limited manufac- 
turers warranty. Try itin your home or 
plant for 60 days and if you are not 
100% satisfied return it for a prompt 
and courteous refund. Major credit 
card holders ask for extension 37 and 
order #AC7 for Decimate 500C or 
send check for $69.00 plus $2.95 
delivery, California delivery add 6% 
sales tax. 


ORDER TOLL FREE 
1-800-227-3800 
ext. 37 


24 hours, 7 days a week, all fifty states including 
Hawaii, Alaska, Puerto Rico and Virgin Islands 


| dr 
BENTLEY'S 
FOR BETTER LIVING™ 
735 Burnett Ave., Box 31445, 
San Francisco, СА 94131 
Гох Bentley's 


LEG DETAIL 


WOOD SCREWS 


ALL PIECES PLYWOOD OR PARTICLEBOARD AND 
SCRAP STOCK COVERED WITH PLASTIC LAMINATE 


By BRYAN SHUMAKER 


I wanted to design a computer desk 
that would function as an efficient 
work station yet would suit both my 
budget and the decor of my home 
office. 

The trestle desk I produced is com- 
pact, sturdy, and attractive. To lower 
the computer keyboard to proper typ- 
ing height, I inserted a pocket-like en- 
closure with a dropped shelf into the 
desk top. The "pocket" has an open 
back, so all cables and power cords are 
hidden from view. 
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Because I covered all surfaces with 
plastic laminate, I was able to build 
the entire desk from scrap materials. 
Obviously, you can skip the laminate 
and finish the desk with paint, var- 
nish, or stain. 

I also built a free-standing printer 
stand with a paper shelf and storage 
drawer. The stand is a simple box cov- 
ered with matching plastic laminate. 
A slot in the top allows the paper to 
feed from inside. If desired, the stand 
may be built as part of the desk in- 
stead of as a separate unit. 

Continued 
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Sturdy trestle legs and a unique drop 
shelf distinguish this home-built com- 
puter desk (top). A separate stand 
stores supplies while hiding printer 
paper. Slot feeds paper to printer. 


FREE book shows how this 
"fitness training mac 


C. 


help change your 


With just a few minutes’ use each day... 


BULLWORKER X5 is the revolutionary isometric- 
isotonic training aid used by over 6-million men 
and women worldwide...including many 
professional athletes and sports | 
champions. — 7 


— 


ae 


| You're invited to check out, 

: absolutely free, the facts on BULLWORKER 
4 X5 fitness training...and to consider the 

| T wonderful changes that benefits like these 

"Гуе never seen such could make in your life: 

improvement over the 


b Set Я е 
past two weeks. | can't s A Kl Slim, trim good looks. 


believe it. The Bullworker | | ! 
is outstanding." With no pot belly and fat bulges, you enjoy the firmer, cleaner-cut, healthier 
D appearance everyone admires. 


" А Zip. Pep. Energy. 
2. No more weak, tired, “out-of-it” feelings. Instead you experience new 
, vitality, ambition, zest for life. 


KE] Muscle-power. 


As you turn flab into muscle, your strength mounts. You physically 
` accomplish more at home...work...play. 


wa [EL] Self confidence. 


Being fitter and tougher, you are also surer of yourself. You set higher 
goals...aren't as easily intimidated or “put down." 


Н Respect of others. 


Wife, husband or lover; friends, relatives, co-workers...all notice your 
improved physical appearance, strength and character. You earn greater 
affection and trust. 

Here's an opportunity to learn about the body and health building magic 
of BULLWORKER X5. Just say "yes" and we'll send you a full-color 96- 
page manual describing the principles behind this unique "fitness training 
machine", and how relaxing 5-minute daily routines will help you look, feel 
and act better than you have in years. Judge BULLWORKER Х55 value for 
yourself, and how much fun, excitement, romance and accomplishment 
greater fitness could add to your life. 


Simply mail the coupon or call TOLL FREE 1-800-345-8500 ext. 172. 


op hr. 


K.D. 
Selyersville, 
KY 


96 PAGE FULL COLOR 
FITNESS MANUAL 
($3.00 Value) 


BULLWORKER X5 Service Dept. 324/2009 
Lincoln Blvd., Middlesex, N.J. 08846 


YES. Please send my free 96-page Fitness Training Book with full 
details on BULLWORKER X5. There is no further obligation on my 
part and no salesman will visit. 


SEND 
NO MONEY 


Just return coupon 
or call toll-free 
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©1983 Margrace Corp. 
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With Folbot 


Folding from $649 

Rigid from $559 

Kits from $529 

Sailing rigs available 

for all models. 

* Explore streams, 
rivers, lakes 


or sea coasts. 

* Quiet, comfortable, 
easy paddling. 

* Quality construction 
for years of 
trouble-free use. 

* Much more stable 
than a canoe or kayak. 

e Perfect for cruising. 
fishing, and family fun. 


Affordable Quality — Factory Direct Price 


Since 1935 
po ————— M M sS 
Send $2.00 for new 1984 color catalog | 

(mailed First Class). 

Folbot, Inc. | 
РО. Вох 70877, Dept. PS384 | 
Charleston, SC 29405-0877 | 
City Stare _ Ab ul | 
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THE FOUR SEASONS 
PASSIVE SOLAR 


GLASS ENCLOSED 
HOME EATERS 


OUTDOOR LIVING — INDOORS! А beautiful in- 
sulated glass solarium to create exciting new living space 
for dining. leisure activities, solar heat collection, hot tubs. 


NEW SYSTEM 4 FEATURES: 

e Window Quilt motorized shading in 48 decorator colors 

* Provides privacy, sun control, night insulation (R-5) 

e 100% thermally broken heavy aluminum bronze tone 
frame features new double drain leakproof water run 
off design. 

Factory insulated glass, including optional curved 
insulating glass 

Patented Pow-R-Vent'" cooling. 

Nationwide displaying dealer network 


FOUR SEASONS 


By Four Seasons Solar Products Corp 
910 Route 110, Dept. P5-403 
rarmingdale. N.Y. 11735 
. In N.Y. Call (516) 694-4400 
CALL TOLL FREE 1-800-645-9527 FOR 


FREE COLOR CATALOG ANDNEAREST DEALER 
Dealer Inquiries Invited 
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Open:r rear Sana ай | in the ереен. 
oak stand allows for easy storage of 
large boxes of computer fan-fold paper. 


Veneered 
stand Continued 


is well below that of commercially 
made versions, you can cut costs even 
further. You could substitute birch- 
veneer plywood (either A/A or A/B 
shop grades) for the oak veneer that I 
used for the stand sides and drawer 
faces. And you could use cheaper wood 
than solid-oak strips for your edging. 

А table saw makes it easy to cut 
the plywood to size, but you can do 
the job with a hand-held circular saw. 
If you dont own a router, borrow or 


| Disk drives and monitor stack neatly 


above the computer on the drop shelf. 


rent one—you need it and a special 
bit to trim the plastic laminate for the 
desk top. 

Begin construction by cutting the 
desk top from %4-inch shop-grade ply- 
wood. Measure and cut the paper slot 
with a saber saw. 

Glue and clamp hardwood trim flush 
to the front of the desk before apply- 
ing the plastic laminate. Cut this 
oversize, then brush contact cement 
onto both the desk top and backside 
of the laminate. Tip the laminate in 
place so its front edge butts against 
the trim piece. Then, using the famil- 
iar slip-sheet or removable-sticks tech- 
nique, press the coated surfaces firmly 
together. 

With the router, trim the laminate's 
remaining three sides flush with the 
desk top, then touch up the edges with 
a file. Align the side-trim pieces with 
the front oak strip, and glue them in 
place. Place the bottom of the rear 
trim section flush with the desk edge; 
the trim then forms a raised lip that 
keeps things from falling off the back. 

Now make the plywood frame for 
the two support stands, install the 
shelves, then make drawer sides and 
backs. Plan the face cuts for the draw- 
ers carefully to make most-effective 
use of grain patterns on the plywood- 
face veneer. Finally, install the sliding- 
drawer hardware. 

I built the veneered stand shown in 
one day but spent several hours fin- 
ishing it. The time was worth it; with 
the computer sitting on its own desk, 
we can eat at the dining-room table 
agaln. 


Monitor stand shown came with com- 
puter; a similar one could be built. 


Laminated 
trestle ....... 


I began by figuring out my work- 
space needs and then juggling those 
dimensions to fit into the space avail- 
able. Layout on graph paper was im- 
portant in determining scale. 

Although any type of legs can be 
used, I found that trestle-type legs are 
the easiest to construct and are very 
stable. Two-by-six stock joined into a 
"T" make the legs (see drawing), and 
the crosspiece of the "T" is securely 
attached to the upright piece with sev- 
eral large countersunk screws. Glue 
adds strength to the joint. The brace 
that connects both legs can be made 
of any scrap; I used a piece of 2x 3. 

The desk top can be made of 34-inch 
particleboard or plywood. Be sure that 
it is flat, without warpage. To mini- 
mize the chance of later warping, I 
strengthened the desk top on the un- 
derside by securely attaching a piece 
of ¥2-inch angle iron. This runs the 
length of the top and acts as a "spine." 

To give the desk a more-solid look, 
you can add a plywood strip around 
the entire top and sand it flush with 
the edge. Create the desk's corner 
curves by tracing around a gallon 
paint can before cutting. 

To form the computer pocket, first 
lay out the dimensions of your com- 
puter, adding about an inch margin 


in all directions. Cut out this piece | 


carefully and save it to use as the drop 
shelf for the computer. Next, cut out 
the pocket sides, but don't assemble 
the unit until you've laminated the 
faces on all the pieces. Next, assem- 
ble the drawers. I made just one, but 
a larger desk could hold more. Each 
drawer hangs via dado grooves that 
engage metal strips fixed to the un- 
derside of the desk top. 

Attaching the plastic laminate was 
easy—and it was my first experience 
with the material. All mounting screws 
and nails should be countersunk so 
they can be covered with laminate. For 
a professional-looking job, you must 
use a router with a laminate bit. 

But the most important point to re- 
member is that the surface you look 
at the most should be laminated /ast. 
For example, laminate the edges of the 
desk top before you do the top, so you 
won't be constantly staring at the 
seams. 

With the legs attached and the 
laminate applied, you're ready to set 
up your computer system. One final 
note: Be sure your computer is ade- 
quately ventilated. You may need to 
cut air holes in the pocket sides for 
cross ventilation. 


YOUR FORMULA FOR SUCCESS 


EA А DEAL! 


only 
$1 295 77, ۴ “Pocket Flourescent Lamp 
but read a) outshines them all! 


the ad for an 
even better 
deal. 


This incredible invention was not possible 
until recently. Technology did not exist to 
ا‎ develop a super small fluorescent light. 
4fOnly incandescent flashlights existed that gave 
poor light and used up batteries fast. 
Transistorized circuitry made it possible to 
produce this pocket size fluorescent lamp (6"). 


Not only do you get superior light, but the 
4AA batteries (not included) will last five times 
longer than in a standard flashlight. The 4 inch 
fluorescent tube is available everywhere. 


You would expect to pay over $20 for this 
incredible light invention, but our price is a 
fantastic low $12.95. But buy two for $25.90 
and you get a third one absolutely free. You 

probably think we are crazy to do this, but we 
want you to get to know our unique quality 
products and how well we treat our customers. 
"One year guarantee, 30 day return privilege." 


For fast service major credit card holders 
ask for Extension 37 and order ACA 
or send a check for the total amount plus 
$1.50 delivery per lamp. ($2.50 for 3 lamps.) 
^, California delivery add 6% sales tax. 


s 


a 


ORDER TOLL FREE 
1-800-227-3800 
Ext. 37 


24 hours 7 days a week 


BENTLEY'S 


FOR BETTER LIVING™ 


735 Burnett Ave. 
Box 31445, San Francisco, CA 94131 
° 1983 Bentley's 


CASI" 
Computer 
Portrait Systems 
are proven 
phenomenal 
money makers. 


Being in the right place— at the right time—and getting in on the ground floor —has made people rich! It's 
happening again — right now — with COMPUTER PORTRAITS. In black and white and VIBRANT LIVING | 
COLOR. 

Imagine a business that's all cash and delivers profits in healthy gulps. No franchise fees or restrictions. 
Portable. Ready to go without expensive installations. Ideal full time, part time, or weekends. Perfect for 
absentee owners and families. 

With this system, you "take" someone's picture with a T.V. camera and instantly print it out with a 
computer! Don't flinch about a T.V. camera and computer. You drive a car without knowing about engines. 
You switch on your T.V. without being an engineer. The same holds true for the Computer Portrait System. It's 
so push-button simple that a child can operate it. But the profits aren't kid stuff! 


MAIL THE COUPON OR CALL: TOLL FREE 800-221-7660-Ext. C-94 


| CASI | ГГ” Send To: CASI, Computer Amusement Systems, Inc, Dept C34 


AMUSEMENT | Мате 
Согр. Нало | 
915 Broadway, | City 
New York, NY 10010 | Tel.Home. — | | | Bus. 


212-929-8355 
TWX: 220883 TAUR 


Send To: CASI, Computer Amusement Systems, Inc., Dept. C-94 
915 Broadway, New York, N.Y. 10010 
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Push a button on the Seiko UC-2000, 
and it's a full-function wristwatch. 
Push another, and it's an electronic 
memo pad displaying appointments, 
addresses, the results of a BASIC pro- 
gram, or even a dictionary. 

The wrist module has 2K of RAM 
—enough to store 2,000 characters. 
Electromagnetic induction transmits 
data to the watch, entered via a shirt- 


Seiko's remarkable 
wrist computer 


pocket-sized keyboard (top left) or a 
full-size, 4K, 71-key "controller" (lower 
right). The large module has a printer 
and snap-on 26K ROM pack that runs 
MicroSoft BASIC. 

The system, now available only in 
Japan, costs about $230. An optional 
"interface" unit (below, far left) per- 
mits data transfer to a personal com- 
puter.—Susan Renner-Smith 


The Electric Power-Till ! 
e Lean Green (и 


Tills, cultivates, mixes any soil. Finally, an electric rotary 
tiller that's the a rated equivalent to a 3 horsepower gas tiller 
. and, best of all, it sells for much less. Chain driven 9" slicer tines, 
rotating at 150 revolutions per minute, actually pulverize the soil. Tills 
a full 17” wide. The outside tines are easily removed to convert 
the Power-Till into a 10” cultivator. 
Starts effortlessly, never needs refueling. Simply 
squeeze the safety lever and you're tilling. Release 
the lever and it stops. No starter ropes, belts, filters, 
gas or oil to worry about. Quiet, non-polluting, odor free. 
Easy and simple to use. ЇЇ your hose can reach 
your garden or flower bed, chances are your extension cord 


will also. And the Power-Till weighs a mere e4] pounds, which proves à 
hard-working tiller can have performance engineered in and 
the weight out. 

Made on American soil, for American soil. From the 
manufacturer of Remington? Electric Chain Saws, the Power Till? 
rotary tiller is the American made product for the American gardener. 


` 2701 INDUSTRIAL DRIVE 
BOWLING GREEN, KY 42101 
РА (502) 781-5055 
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Steel frame, rustproof housing. d | 


/ Tempered steel tines guaranteed not to break. Starts effortlessly, UL listed. 
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me COLLECTOR 


. 10" x 10" panel 


FRESH AIR BREAKTHROUGH! 


SAVE 25% 


NOW ONLY $89.95 


ORIGINALLY $119.95 


AMERICA'S PHENOMENAL ACCEPTANCE OF "THE 
COLLECTOR" RESULTS IN A NEW LOWER PRICE 


IF YOU WANT CLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR FILTER-FAN 
UNIT BECAUSE IT DOESN'T WORK THEN READ THIS... 


15 your indoor air fresh, clean, and alive? Indoor air pollution is 


becoming a national health hazard. Energy efficient, airtight buildings 
are stifled with stale, polluted air which contains tobacco smoke; 
smoke and soot from fireplaces, heating systems, and cooking 
appliances; as well as dust, pollen, viruses, and bacteria. Most of 
these pollutants are so small (under 5 microns) that they are not 
effectively removed by common, small filter-fan units. Scientific tests 
show that these noisy, toy-like devices which emit chemical "citrus" 
odors are no match for The Collector, by Zestron, in thoroughly 
cleaning indoor air. 


ZESTRON BRINGS YOU NATURE'S ANSWER 


You know how fresh and vibrant the air feels right after a rainstorm, in 
the mountains, or near a waterfall. That clean, alive, fresh air is rich in 
something important that is greatly depleted in our urban and indoor 


air. That missing element is negative ions, nature's own air cleaners. 
Many users experience great benefit from these amazing active ions, 


including feelings of aliveness, alertness and vitality similar to that 
experienced in the fresh mountain air. In addition, even hospitals use 
ionizers in. some units. 


Filter-fan units do not emit negative ions. The COLLECTOR, by 
Zestron, creates trillions oí these beneficial ions every second, while 
giving you the best performance, value, and technology in air 
cleaning. 


THE ZESTRON BREAKTHROUGH! 


Most ionizers clean your air but leave an untidy deposit of pollutants 
on room and furniture surfaces near the ionizer. The COLLECTOR 
takes ion technology a giant step forward by giving you super- 
powered ion output while depositing pollutants from your air on 
Zestron's exclusive easy to clean Collector Panel. 


AMAZING DEMONSTRATION! 


Unplug your COLLECTOR, place the ionizer unit and an ashtray on 
top of the panel. Place a lit cigarette in the ashtray and watch the 
smoke rise into the air. Now plug it in, and amaze yourself and friends 
as the smoke barely rises above the ashtray and then nose-dives 
onto The COLLECTOR panel before it can enter the room air. This is 
accomplished entirely electronically with no moving parts. The 
COLLECTOR, by Zestron, is the only ionizer on the market that 
cleans the air powerfully enough to accomplish this test. 


THOUSANDS OF SATISFIED USERS 


Don't you, your family and friends deserve the healthy, clean, fresh 
air that Zestron ionizers have brought to thousands of satisfied 
users? Users write: ! Simply cannot believe how much better | feel." 
Dr. E.K., D.D.S. — MA; "I smoke heavily and it has cleared the air as 
advertised." С.Р. —WA; "It has done everything you say. l'm amazed 
at the clean air, how it absorbs odors and collects dust." P.M.—K.Y. 


When you use your COLLECTOR, you'll quickly feel the difference it 
makes and smell the freshness in your air. You'll actually see the 
elimination of smoke and dust in your air! 


SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high reliability design 


experience, is built with quality parts in the heart of Silicon Valley, 
USA, to give you years of trouble free service. 


The COLLECTOR operates anywhere in your home or office for 
pennies a month and has nothing to wear out or replace. 


SUPERPOWER OUTPUT 
The COLLECTOR, by Zestron, is the only bipolar collecting ionizer 
with superpower output. The thoroughness and speed of air 
cleaning increases with more ion output, and Zestron ionizers give 
you the highest output. Check the comparison chart below. Don't 
buy any ionizer not stating output using the industry standard of 
ions/cc/sec. at one meter. 


ADVERTISED 
IONIZER OUTPUT (1 m.) BIPOLARIZED 
lons/cc/sec. 
The COLLECTOR 1,200,000 YES 
by Zestron 
JSA Bubble not stated YES 
Orbit not stated YES 
AirEase not stated YES 
AirCarell 236,000 YES 
lon Fountain 540,000 NO 
Modulion 75,000 NO 


FREE ION DETECTOR 
A FREE remote ion detector comes with each COLLECTOR 
to verify and compare output. When you place the detector 
next to The COLLECTOR and a competitive unit, you will see 
greatly reduced or no output from the competitive unit! 
pe OEEEIILLLLL LEID D DDEDDODEEEMEEOMESEIIIIIMIIILLGILGIIELLILEULLLLAGILLULULU)ÓIULOLLAE£IGLLEIzE а 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in your home or office risk free 
for 30 days.If for any reason you are not satisfied, return theunit for a 
full refund. The COLLECTOR has a full one year warranty on both 
parts and labor excluding abuse. 


ADDITIONAL DEALERSHIPS AVAILABLE 

Reorders are pouring in. Customers write: "We are enjoying the 
results of the first one and are ordering two more" Dr. J.B, 
M.C.—CA; "I'ma distributor for three other ion companies, and have 
to say | am extremely, extremely impressed." Т.М —CA. 
ZESTRON, the leader in ion technology, has created a unique 
DEALERSHIP PROGRAM. Call or write for details on this RISK FREE 
OPPORTUNITY. 

TO ORDER —CALL TOLL FREE 800-372-1200. 
In Calif: 800-392-1200 or (408) 371-1200. TWX 910 590 8032. Use 
your credit card or send check or money orderto Zestron, Inc., Dept. 
P43, 1901 S. Bascom Ave., Campbell, CA 95008. Add $4.00 
shipping and handling per unit. (Calif. residents add 6.5% tax.) 
Orders outside U.S. add 15% to unit cost. Order one at $89.95 or two 
at $79.95 each. For additional quantity discounts, call Zestron, Inc. 


**NEW PRODUCT RELEASE xx 
CALL TOLL FREE ABOUT OUR NEW AUTOMOTIVE UNIT. 
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BUYER'S 
GUIDE 


Before buying a car stereo, home 


stereo, or telephone, read the 
famous Crutchfield Buyer's Guide. 
It is fact-filled with important con- 
sumer tips, informative articles, 
comparison charts, installation 
guides, and more! Plus, you'll find 
a huge selection of all the top 
brand name products at money 
saving prices. For your FREE copy, 


Call toll-free today! 


800-336-5566 


Be sure to mention Popular Science when calling. 
In Virginia call toll free 800-552-3961. 
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Send me your free catalog 
y by Third Class mail 


Г] Rush me your free catalog. 


I'm enclosing $1 for First Class postage 
gs : 


[Address 


ky и NEM 


iss. Zip 


| ! CRUTCHFIELD | | 


1 Crutchfield Park, Dept. PS, Charlottesville, VA ا‎ 
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Easy-to-use work station 


Office workers—from secretaries to 
executives— might tune out personal 


| computers when they have to learn a 
| complex series of commands to make 


them work properly. Digital Equip- 
ment Corp. (Maynard, Mass.) says its 
new DECmate personal computer (top 
photo) has features that make it espe- 
cially easy to use. The $4,735 office 
work station features DEC's Easycom, 
software that requires just one key- 
board stroke to access and use other 
computers linked to a DECmate. An- 
other software feature simplifies the 
merging of word-processing documents 
with data on electronic spread sheets. 
An optional 10-megabyte hard-disk 
drive has 12 times the storage capac- 
ity of DECmate floppy disks. The 


Bits & Bytes 


By JOHN FREE 


m 


| elers. The five-pound briefcase com- 


computer uses a custom 12-bit micro- | 


processor; an optional plug-in board 


|| offers CP/M compatibility. 


| Five-pound portable 


| Xerox’s new 1810 portable computer 
| (above, left) is aimed at business trav- 


= ЕЕЕ 


puter costs $2,195 and can be used at 
the office with a 15-pound, $2,495 
peripheral, the Xerox 1850 flat pack 
(top in photo). The heavier 1850 has 
eight- and 16-bit microprocessors and 
twin 5.25-inch floppy-disk drives. The 
1810 portable has an eight-bit proc- 
essor, 64K of memory, a three-line, 
80-character LC display, and nickel- 
cadmium batteries for 10 hours of 
use. Other 1810 features: a clock and 
alarm, appointment calendar, four- 
function calculator, auto-dial speaker 
phone, tape recorder (data or voice), 
text editor, electronic mail, and BASIC 
software. An RF modulator displays 
output on any TV. (The 1805 model, 
without an LCD, costs $1,595.) The 
1810 handles CP/M or CP/M and MS- 
DOS, when plugged into an 1850. 


Transportable TRS-80 


Radio Shack has added the TRS-80 
model 4P to its lineup: a 26-pound, 
AC-powered desk-top computer with 
a carrying handle for transportabil- 
ity (above right). The nine-inch, 80- 

Continued 
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CU TLERY “AND SPORTING 


BUY DIRECT AT FACTORY 
WHOLESALE PRICES 


Three-Man — Tent With h Rainfly 


Order No. 03401 


87"x100"size * Fireretardant ® 52" centerheight 


e Window * Zippered mesh front door * 22" 
e Nylon carrying bag * 7 105. 8 oz. 


$139.00 List Price $59.95 Our Price 


Barnett € 
Imp Miss 
Order No. 12251 

The Imp Pistol Crossbow. 3016. draw weight. 
The extremely fast product propels the bolt 
surprising distances. Micro adjustable sights, 
die-cast aluminum body and contoured pis- 
tol grips accent the quality. 


$69.95 List Price $49.95 Our Price 


Imp Pistol Bolts 
Order No. 12258 
Set of 10 target points. 


$18.95 List Price $9.95 Our Price 


instant Body Guard 

(Official Weapon of Japanese Police) 
Order No. 15380 

Heavy steel construction. Snaps open wi'n a 
simple flick of the wrist. 


$29.95 ListPrice $15.95 Our Price 


Vietnam Jungle Boot 

Rubber lug sole and heel vulcanized to can- 
vas upper. Steel reinforced sole - nylon 
webbing on sides and top. Steel shank - 
Leather inner sole. Available in regular 


widths only. 
$29.95 List Price 
$19.95 Our Price 
OrderNo. Size 
26300 7 
26301 B 
26302 9 
26303 10 # 
26304 11 
26305 12 


The ‘Sword Cane 
Order No. 15390 
A real collector's item. Can be used as a walking cane or sword. Sword is of 


good quality stesi $19.95 Our Price 


йы 5 


Gt 0 £29 00 List Price 


Order Mo. 15387 


Kirpan Sword military type. Black leather scabbard 39" overall. 


$29.95 List Price $ 9.95 Our Price 


Hand Crafted Knives From Timberwolf 
Introductory Offer - % wholesale. Lifetime guarantee. One 
year replacement guarantee against loss. 


Only $9.95 


Adventurer 1 

Order No. 01600 

Hunting knife. Heavy duty for all out- 
door use, Blade 5", 94" overall. High- 
ly polished carbon steel blade. Rose- 
wood handle. Handmade. 


List Price $29.95 


Wolf Claw 
Lock Back 


Order No. 01605 

2" closed. 440 surgical stainless steel. 
Solid brass bolsters and liners. For 
heavy use. Handmade. 


Join The New Look With 


Ranger Camo Jeans 
All sizes available in 34" length only. 


Tomahawk 


ы, н. Waist Order N 
Order No. 01700 b NS LETS ми ию 
Wood handle. 18" length. dme 73 30 20601 
$1295 List Price $6.95 Our Price ^ p » 9 32 20602 
" 34 20603 
| s: 36 20604 
Herman Survivors Waterproof а 38 20605 
(For over 100 years) 40 20606 
The new Survivors, complete with Termalflex- $54:08 List Price 
K* for insulation and air circulation system. ; 
Medium width only. "$1190 List P | $1 5.99 
is rice i 
Order No. Size = Our Price 
26800 6 
26801 6% Our Price Compare These 
26802 7 {5 | 
26803 7% Prices 
26804 8 | 
"n Е Anywhere 
26806 9 
26807 9% 
26808 10 | Рет 
26809 10% 26812 12 
26810 11 26813 13 Bowie Knife 
26811 11% 26814 14 Order No. 01200 


14%" long. Rosewood handle. Brass tanguard. 
Heavy leather sheath. 


$34.50 List Price $24.00 Our Price 


For MasterCard, Visa or COD orders only call 


Toll Free 1-800 633-4266. 

Central Standard Time, 8:00 A.M.-9:00 P.M., 

Monday - Sunday. Alabama residents call collect 

1-205 755-7758. Minimum toll free order $20.00 For all other 
information call collect 1-205 755-7758. 


Order Mo. 01041 
Boot knife 5" stainless steel blade 
$22.50 List Price 


$9.95 Our Price 


C.O.D. — $3.50 will be added to shipping charges. Cash or money 
order only will be accepted when delivered. We do not back order 
C.O.D. shipment. 


Alaska, Canada, Hawaii and Puerto Rico residents add an additional 
1096 for shipping. Alabama residents add 696 sales tax. 


Macho Meany 

Exclusive from Timberwolf 
Order No. 01165 

5%" closed, stainless steel, 
chromeplated handle. 

$29.95 List Price 


$16.95 Our Price 


Add $2.00 shipping for first $20.00 and 10% for all over $20.00. 


Send your check or money order to: 
TIMBERWOLF 


P.O. Box 757 Dept. P534 
Clanton, AL 35045 


MUST LIQUIDATE 
Catalytic Wood Stove 


At FAR BELOW dealer cost! And 


even BELOW manufactured cost! 


ciency! It’s the BEST 

you can buy! 

Here's your "buy of alifetime” ona 
superb stove! It's the SAME model 
that sold in major chain stores for 


over $700 MORE than OUR low 
liquidation closeout price! 


3 Combustion Stages! 
Highly advanced design provides 
primary and secondary combus- 
tion stages... plus a THIRD stage! 
The third stage utilizes scientific 
catalytic action to produce burning 
efficiency that is extremely high! 


Catalytic System! 

Precious palladium and platinum 
are used in a catalytic coating on a 
ceramic “honeycomb” afterburn- 
er. This reduces normal high igni- 
tion temperatures of waste gases 
so they can be burned for EXTRA 
heat. You get MORE heat from 
LESS wood! 


No Creosote Problems! 

Because most of the waste gases 
are burned up, hazardous creosote 
buildup is virtually eliminated. The 
chimney stays very clean. About all 
that goes up the chimney is harm- 
less carbon dioxide and moisture. 
This remarkable stove even pro- 
vides high efficiency with cheaper 
softwoods and partially seasoned 
wood. (MORE savings for you!) 

Primary intake of room air can be 
precisely adjusted. Automatic baf- 
fle bypass provides safe, smoke- 


Super efficient Catalytic Sys- 
tem lowers ignition point of 
escaping gases from 1300°F 
range to about 500°F. This al- 
lows stove to burn gases as 
fine fuel for EXTRA heat! You 
get more BTU with less wood. 
With primary and secondary 
air controls, the air and fuel 
ratio can be kept near perfect 
for both high and law fires. 
Gasketed air-tight doors have 
inner AND outer panels of hi- 
temp glass for insulation. 
Special inlet under hearth 

is safety feature to exting- 
uish fire in stove if Cataly- 

tic System clogs due to im- 
proper usage. 


Е 
m Fabi 
» 4 


The Nation's LARGEST Liquidator! 


14605 28th AVENUE NORTH 


MINNEAPOLIS, MINNESOTA 5 
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First it burns the WOOD! 
Then it burns the GASES! 
Catalytic converter, with 
precious Palladium and 
Platinum, helps produce 
amazing 86-90% effi- 


Monitoring Port 


| Glass 
Doors 2 


For name of the major U.S. Stove. 
manufacturer... and for full factory | 
warranty details, call Toll-Free, 


TT | 

54, M | 
рте 
She г, 


= ا‎ customers can order by LA one, 
24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 | ; 


if busy signal or if no answer, call: 


e Toll-Free: 1-800-328-5727 
Чүү. In Minnesota call: 1-800-742-5685 


C.O.M.B. Co. | 


free startups and refueling. Pre- 
heating of air in a manifold main- 
tains necessary temperatures for 
complete combustion. 


€ Double wall construction gives 
more effective insulation. 

Ф 1/4" steel plate construction for 
fast heatup; rugged durability. 
ФА THIRD wall around 2/3 of the 
stove for EXTRA insulation and 

convection heat. 

® Calibrated control lever for pre- 
cise increments of room air to be 
drawn into manifold for desired 
temperature control. 

e Viewing porthole lets you moni- 
tor Catalytic System to see if any 
minor adjustments are desired. 

e Burn time can be increased by 
"slowing down" fire and STILL 
keep almost perfect combustion. 


Secondary Chamber 


1 Flue 
- = d Outlet 
! Catalytic \\ 

Combustor 


Combusiign 
Chamber a j 


| Bypass 
Damper | 
(closed) 


Air — 


e» ! Add 


Acct. Mo. 


Name 
Address 
ү 
| тате 

Phone 


Sign here 


5441 


` Now SAVE Over 5700 


1 Year Parts Warranty 


By famous manufacturer! 


Due to Financially 
Distressed Inventory! 


One of the nation's largest man- 
ufacturers of stoves made this 
advanced design under a private 
label for a marketing firm. The 
marketing firm ran into financial 
difficulties, so the manufacturer 
refused to deliver this shipment. 


The manufacturer finally decided 
to liquidate this inventory AT A 
LOSS! Now you can geta terrific 
bargain... AT BELOW MANU- 

FACTURED COST... and save 
many hundreds of dollars! 


——— H 


Forced Air 
Blower 


To boost heat 
circulation 


64,000 BTU 


Average per hr. 


Manufacturer's 
Suggested Retail 


$1199.00 | 


OUT THEY GO AT ONLY: 


388 


Offer void outside continental U.S. 
Be sure you have enough people to 
unload the wood stove upon delivery. 


Price subject to change after 60 days. 


T e 000 BTU/hr 


Avg. heat output .. 

Fuel value per load .... 1 280, 000 BTU 
Burn time ............. o 10 hours 
Biza......... 2B"H x 40° Ww. х 23'5"D 


| Weight............. approx. 380 Ibs. 
Flue diameter ......... 
Height to flue bottom ...... 55g" 
Door opening ........ 14" x 22%” 
Catalytic combustor 2600°F rated 
Log size capacity ............. 24" 
Fire box size ..... 17"D x 25'A"W 
Heating capacity ... 10,000 cu. ft. 


Ash pan... heavy-duty, removable 
Wood grate ..heavy-duty cast-iron 
Safety approvals: Tested to UL stand- 


ards bythe Gas and Mechanical Labora- 
tories. ICBO listed on report No. 3558. 


Гс о.м .B. Co. / Liquidators 

14605 28th Avenue М. / Minneapolis, Minn. 55441 

| Send —— Wood Stove(s) at $388 each. | will pay the shipping 
to driver upon delivery. (Allow 4-5 weeks for delivery. 

-3 weeks extra if paid by check. Sorry, no C.O.D. orders) 

| Minnesota residents add 6% state sales tax. 

О My check or money order is enclosed. 
Charge my: O MasterCard® О VISA О Am. Ex. O Diners Club 


Dept. F-412-9231 


Exp. 


LEASE PRINT CLEARLY 


ZIP 


Rural Route Customer: If truck carriers do not normally deliver 
to your home, include note with this order, stating 
dress of nearest store, friend or truck terminal to ship to. 


town ad- 


Burn time of E: 
6-10 hours! $ 


Bits & Bytes 


character, 24-line CRT display can be 
upgraded for 640-by-240-pixel com- 


puter graphics. You can also expand | 


its 64K memory to 128K. There are 


two 184K double-density floppy-disk | 


drives. Extra-memory models can use 
part of the RAM as a super-fast disk 
drive (no mechanical access to a disk 
is needed). A software “spooler” fea- 
ture also lets you print out material 
while using the 4P for another task. 
An optional $150 modem board has 
direct-connection, auto-dial/auto-an- 
swer features and operates at 300 
baud (bits per second). The 4P is 
compatible with CP/M Plus from Ra- 
dio Shack and can run all TRS-DOS 
and L-DOS programs for model III 


computers. 


Nibbles 


® Although Texas Instruments has 
dropped its 99/4A from the low-end 
home-computer market, it is still mar- 
keting its Professional Computer, com- 
patible with the very successful IBM 
PC. Now TI has rolled out a $2,395 
portable version of its high-end per- 
sonal computer. The new portable has 
a 64K memory. 

® Panasonic is also joining the flood 


| of IBM-compatible machines (ITT, 


Sperry, Sanyo, and Tandy also recently | 


announced models). Panasonic’s new 


| Senior Partner model has 128K of 


memory, a 320K floppy-disk drive, 


| plus a thermal printer. The Senior 


Partner, with six software packages, 
costs $2,500. 

e IBM, meanwhile, has enhanced 
its PC line with more-powerful models. 
One is the $8,995 PC XT/370, aimed 
at business professionals and scien- 
tists. The XT/370 is a desk-top model 
that can link up with big main-frame 
computers (such as the IBM 370) and 
independently run main-frame pro- 
grams. Also, IBM's latest 3270 PC 
model, which starts at $4,290, can ac- 
cess four interactive programs on host 
computers and display information si- 
multaneously on seven “windows.” 

e All this action in desk-top micro- 
computers, says The Yankee Group 
(Boston, Mass.) in a 200-page study, 
accelerated shipments last year to a 


worldwide growth rate of over 100 


percent. The firm projects a 60-percent 


cumulative growth rate through 1987 | 


and says growth rates for portable 
models will surpass 100 percent in 


coming years. The percentage break- | 


down of desk-top users: Fortune 1000 
offices (35), small businesses and pro- 
fessionals (37), scientific and engineer- 
ing (10), educational institutions (5), 
home market (10), and industrial (3). 


Continued 


THE COMPI. ETE BOOK ÜF 


BUILD A PERSONAL 
EARTH STATION 


Ve ELeerTaamucs Book Сив 


The Best Source for Hobbyists and Professionals 


for Over 18 Years! 


Time- and Money-Saving Advice 


Practical Troubleshooting & Repair Tips . 


State-of-the-art Technology . 
of Projects . 


Select 5 Books 
for ey 2 


Towers' International 
Digital 1С Selector 
699096900000: 
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Plus, Exceptional Savings 
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1493 ` 1532 : 1409 
Hundreds List $21.95 List $17.95 List $15.05 
INVESTMENT lis cunc vo 
m: ANALYSIS «x ELECTRICAL PHENOMENA 
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List $15.95 
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List $16.95 
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mail order sources 
for electronic parts 
and components 
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7 very good reasons to join 
the Electronics Book Club 


· Big Savings. Save 20% to 75% on books sure to increase 
your electronics know-how 

- No-Risk Guarantee. All books returnable within 10 days 
without obligation at Club expense 

* Club News Bulletins. All about current selections — mains, 
alternates, extras—plus bonus offers. Comes 13 times a year 
with hundreds of up-to-the-minute titles you can pick from 

* "Automatic Order." Do nothing, and the Main selection will 
be shipped automatically! But . . . if you want an Alternate 
selection—or no books at all— we'll follow the instructions you 
give on the reply form provided with every News Bulletin 

* Bonus Books. immediately get a Dividend Certificate with 
every book purchased and qualify for big discounts of 60% to 
80% 

* Extra Bonuses. Take advantage of added-value promotions, 
plus special discounts 

· Exceptional Quality. All books are first-rate publisher's edi- 
tions selected by our Editorial Board and filled with useful, 
up-to-the-minute information 


г 

i сгєстяомсз Book Сив 

| Р.О. Box 10 

J Blue Ridge Summit, PA 17214 


(| Please accept my membership in the Electronics Book Club and send the 5 volumes і 
circled below, plus, my FREE copy ої The Electronics Buyer's Guide, billing me $2.95 

{| plus shipping and handling charges. If not satisfied, | may return the books within ten i 

li days without obligation and have my membership canceled. | agree to purchase 3 or F 
more books at reduced Club prices (plus shipping/handling) during the next 12 

ll months, and may resign any time thereafter. 


1160 1183 1218 1306 1409 1431 1449 1451 1478 


| 1479 1486 1493 1498 1499 1505 1507 1529 1531 1532 
{ 1536 1537 1539 1543 1557 1583 1604 1616 1632 
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Valid for new members only. Foreign customers must pay in advance in U.S. currency. cv This order order 

subject to acceptance by the Electronics Book Club. PS-384 
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This VET Did It - and YOU 
Can Do It 
Too! 


left me 


"War injuries Lut 


ndicapped, 
Baoi Ae financial success 
as a Locksmith, thanks es 
your training. Besides, the 
work is fascinating. ad | can 
do it anybody can. 
Glen Johnson, Larned, Kan. 


Make Up to $12.50 an Hour—even while learning! 


:Be a LOCKSMITH 


If you enjoy fixing things, you're a “natural” enable you to get your share of this always- 
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained 
year in the fascinating business of Lock- are doing it. Socan YOU. 


smithing. Rising crime has increased de- [ ON mith. 
mand for service a thousandfold. Yet there's Ine CAR Keen tne RE money coming M A 


only one Locksmith for every 17,000 people! ing spare time — or in your own full-time 
COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too. 
You're "in business" ready to make $5 to $1250 FOLEYBELSAW INSTITUTE, 10426 Field Bldg. 
an hour a few days after you begin Foley- Kansas City, Mo. 64111 

Belsaw's shortcut training. Easy, illustrated les- 


FAST 


at Home! 


sons complete with ALL practice equipment N. Hunt, Wilmington, Del.—'"| make $50 a 
PLUS week extra.' 
6 ALL TOOLS YOURS TO KEEP BE St. Louis, Mo.—"''I cleared $110 last 


© KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 
€ BUSINESS-BUILDING HELP 


td Boyle, Pittsburgh, Pa.—''My business going 
at top speed. I'm moving to bigger quarters." 


THIS DO-ALL PRO 


KEY MACHINE YOURS 
у TO KEEP! 


FOLEYBELSAW INSTITUTE, 10426 Field Bldg. 
Kansas City, Mo. 64111 


Rush FREE book, "Keys to your Future." 


Name 
"Can add $2: $25 
to your in- : " 
come...and City state |—  Á Zip 
doesn't cost . 
yov e pe m эй 
extra! — —P Am niin: 


How to buy 
a harder working tractor. 


Take a look at today's "big name" garden tractors. Then, take a good 
look at Power King! You'll find Power King has more of what you need 
to handle bigger yard and garden chores — faster! 


Look for extra ruggedness. Hus- 
ky automotive-type components. 
Welded steel frame. 200 to 300 
pounds more working weight than 
most of the competition. 


Look for plenty of power. 14 or 18 hp 
under the hood. Kohler dynamically bal- 
. anced quality. Cast-iron blocks. 


Avoid costly extras 
you may not need. 
Like diesel engines or 
4-wheel drive, Power 
King handles your 
toughest jobs. 


Look for positive all-gear 
drive. Delivers nearly 100% 
of engine power to rear Jas 
wheels. Means more actual /' ’/ 
workpower for your dollar. e 


"s M M wh ‚ ү pow Чи "TS ul ff йг | d "mi |} | [| " | i | [ \ A 

Look for big-job attachments. 48" and 60" 

mowers and other man-size attachments 

clear snow, doze, load, plow, haul, split logs 
. fast! 


Look for big. grouna clearance. 16" or 24" 
rear wheels clear up to 19 inches .. . provide 
more traction, cultivate taller crops, work 
rougher land, handle bigger implements. 


Send a dollar to POWER KING, 2021-F03 MacArthur Road, 
Waukesha, WI 53186. We'll send you a color brochure and dealer list. 


POWER KING 


*Mfg. suggested list price. Offer may not be available with other promotions. 
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Special! win this ad, get a 
FREE 48" mower and hitch, worth at 
least $660*, when you buy а new 1600 
or 2400 Series Power King tractor from 
a participating dealer. Offer good 
March thru June '84, so hurry! 


270-94R2 


Bits & Bytes 


All-in-one transportable 


It weighs just 17 pounds, so the STM 
Electronics (530 Middlefield Rd., Men- 
lo Park, Calif.) computer shown below 
easily packs up and goes with you. But 
theres little to pack up: It has a built- 
in 16-line-by-84-character LCD dis- 
play, a 40-column thermal printer with 
graphics capabilities, dual disk drives 


| for 1.6 megabytes of storage, 256K of 


RAM (expandable to 512K), an auto- 


dial-auto-answer modem for data com- | 


munications, a speaker-phone for voice 
communications, and a detachable 94- 
key keyboard. 

The unit is IBM PC-compatible but 
uses the 80186 microprocessor for 
faster operation. A video output lets 
you to add a standard monitor to view 
the new “window-type” menu-driven 
software, high-resolution graphics 
(640 by 400 pixels), and custom char- 
acter fonts. 

Price is $3,000, including word- 
processing, spread-sheet, filing, and 
modem-communications software. Ac- 
cording to its maker, the system will 
be available next month. 


Use two hands 


It’s called “human engineering.” In a 


car, that means the seats are designed | 


to match the contours of the human 


body. For the NEC PC 8800 computer 
| above, it means the keyboard has been 
built to match human hands. Each key | 
is proportionally spaced for each finger 
and thumb. And that allows easier 
and faster touch-typing entry. The key- 
board is available only in Japan. 


a 


Dear Friend, 

My name is John Wright. Not too long ago | was 
flat broke. 1 was $30,000 in debt. The bank repos- 
sessed my car because | couldn't keep up with the 
payments. And one day the landlord gave me an evic- 
tion notice because | hadn't paid the rent for three 
months. So we had to move out. My family and I 
stayed at my cousin's place for the rest of that month 
before | could manage to get another apartment. That 
was very embarrassing. 


Things have changed now. 1 own four homes in 
southern California. The one I'm living in now is 
worth more than half a million dollars. | own several 
cars, among them a brand new Mercedes and a brand 
new Cadillac. And as of now, I have $178,000 cash in 
certificate of deposits in just one of my bank accounts 
in Beverly Hills. 


I'm not really trying to impress you with my wealth. 
All I'm trying to do here is to prove to you that if it 
wasn't because of that money secret | was lucky 
enough to find that day, | still would have been poor 
ог may be even bankrupt. It was only through this 
amazing money secret that | could pull myself out of 
debt and become wealthy. Who knows what would 
have happened to my family and me. 


Knowing about this secret changed my life com- 
pletely. It brought me wealth, happiness, and most im- 
portant of all peace of mind. This secret will change 
your life, too! It will give you everything you need and 
will solve all your money problems. Of course you 
don't have to take my word for it. You can try it for 
yourself. To see that you try this secret, I'm willing to 
give you $20.00 in cash. (I'm giving my address at the 
bottom of this page.) | figure, if | spend $20.00, I get 
your attention. And you will prove it to yourself that 
this amazing money secret will work for you, too! 


You probably are asking yourself, why is he sharing 
his secret with me? My response 15, "why not"'. First, 
I’ve already made enough money to retire for the rest 
of my life. Second, my secret is so unique that we 
won't be competing with each other. Third, nothing is 
more satisfying to me than sharing my secret only with 
those who realize a golden opportunity and get on il 
quickly. 


This secret is incredibly simple. Anyone can use it. 
You can get started with practically no money at all 
and the risk is almost zero. You don't need special 
training or even a high school education. It doesn't 
matter how young or old you are and it will work for 
you at honie or even while you are on vacation. 


Let me tell you more about this fascinating money 


making secret: 
FAST MONEY 

With this secret the money can roll in fast. In some 
cases you may be able to cash in literally overnight. If 
you can follow simple instructions you can get started 
in а single afternoon and it is possible to have spend- 
able money in your hands the very next morning. In 
fact, this just might be the fastest legal way to make 
money that has ever been invented! 


ALMOST NO-RISK 


This is a very safe way to get extra cash. It is prac- 
tically risk free. It is not a dangerous gamble. 
Everything you do has already been tested and you can 
get started for less money than most people spend for 
a night on the town. 


"WORK" AT HOME 


One of the nicest things about this whole idea is that 
you can do it at home in your spare time. You don't 
need equipment or an office. It doesn't matter where 
you live either. You can use this secret to make money 
if you live in a big city or on a farm or anywhere in be- 
tween. A husband and wife team from New York used 
my secret, worked at home in their spare time, and 
made $45,000 in one vear. 


SIMPLE 


This secret is simple. It would be hard to make a 


Wealthy Man 
Wants toG 


mistake if you tried. You don't need a college degree 
or even a high school education. All you need is a little 
common sense and the ability to follow simple, easy, 
step-by-step instructions. | personally know a man 
from New England who used this secret and made $2 
million in just 3 years. 


AGE DOESN’T MATTER 


You can use this secret to make money no matter 
how old or how young you may be. There is no 
physical labor involved and everything 15 so easy it can 
be done whether you're a teenager or 90 years old. 1 
know one woman who is over 65 and is making all the 
money she needs with this secret. 


NO PERSONAL SELLING 


When you use this secret to make money you never 
have to try to convince anybody of anything. This has 
nothing to do with door-to-door selling, telephone 
solicitation, real estate or anything else that involves 
personal contact. 


LEGAL AND HONEST 
Everything about this idea is perfectly legal and 
honest. You will be proud of what you are doing and 
you will be providing a very valuable service. 


NO LONG HOURS 


It will only take you two hours to learn how to use 
this secret. After that everything is almost automatic. 
After you get started you can probably do everything 
that is necessary in three hours per week, 


1 know you are skeptical. That simply shows your 
good business sense. Well, here is proof from people 
who have put this amazing secret into use and have 
gotten all the money they ever desired. Their names 
are not mentioned here in order to protect their 
privacy but | have full information and the actual 
proof of their success in my office. 


PROOF 


* А woman from Oregon started out by using my 
secret method in its simplest form. She later 
reported that it had brought her $14,000 in cash. 

* А man from Rhode Island applied my secret and 
with the help of his family, made over $40,000 in a 
year in his spare time. 

* А man from California, who was broke at the time, 
tried my secret and made $147,000. 

* On the basis of my secret, a husband and wife team 
from Virginia grossed over $100,000 cash in eleven 
months. 

* A man from California made over $265,000 in one 
year, with this incredible secret. 

* | talked to a man from Ohio, who now lives in Santa 
Monica, CA. He said: "Thank you for sharing your 
secret...with this amazing, yet simple secret, | 
received $220,000 in just two months." 


As you can tell by now I have come across 
something pretty good. | believe | have discovered the 
sweetest little money-making secret you could ever im- 
agine. Remember — | guarantee it. 


Most of the time, it takes big money to make 
money. This is an exception. With this secret you can 
start in your spare time with almost nothing. But of 
course, you don't have to start small or stay small. 
You can go as fast and as far as you wish. The size of 
your profits is totally up to you. І can't guarantee how 
much you will make with this secret but I can tell you 
this — so far this amazing money producing secret 
makes the profits from most other ideas look like 
peanuts! 


Now at last, l've completely explained this 
remarkable secret in a special money making plan. | 
call it “Тһе Royal Road to Riches''. Some call it a 
miracle. You'll probably call it ''The Secret of 
Riches". You will learn everything you need to know 
step-by-step. So you too can put this amazing money 


ive You His Wealth 
Secret Before It’s Too Late! 


making secret to work for you and make all the money 
you need. 


To prove that this secret will solve all your money 
problems, I’m not even asking you to send me money. 
Instead, postdate your check for a month and half 
тот today. Obviously it is not actually money 
because it is not negotiable for 45 days. You can easily 
stop payment on it any time you want. I can't cash 
your check for 45 days before I know for sure that you 
are completely satisfied with my material. 


IMAGINE HOW YOUR WHOLE LIFE 
WILL CHANGE IF YOU USE THIS 
SECRET TO GET ALL THE MONEY 
YOU NEED! 


* You won't have to worry about bills. 

* You will be master of your own time and fate and 
nobody can boss vou around. 

e You will have more time to spend with your loved 
ones and you will be able to take care of them in 
emergencies. 

* You can have the house you want, the car you want, 
the vacations you want. 

èe And most of all, you will finally have PEACE OF 
MIND! 


If you need (or just want) more money, there are a 
lot of reasons why vou should take advantage of this 
amazing secret. (And І can't think of a single reason 
why you shouldn't). It will probably solve all your 
money problems forever. In fact, | am so completely 
convinced that my powerful secret works money 
miracles, that I'm willing to give you the most unusual 
guarantee ever offered. That is, if it doesn't solve all 
your money problems, I'll return your original un- 
cashed check, plus an extra twenty dollar cash bonus 
just for doing me (and yourself) the favor of giving the 
secret an honest try according to my simple instruc- 


tions. | 
$20.00 FREE! 


There is no way you can lose. You either solve all 
your money problems with this secret (in just 30 days) 
or you get your money back plus $20.00 in cash 
FREE! 

Do vou realize what this means? You can put my 
simple secret into use. Be able to solve all your money 
problems. And if for any reason whatsoever you are 
not 100% satisfied after using the secret for 30 days, 
you may return my material. And then I will not only 
return your original UNCASHED CHECK, but I will 
also send you an extra $20.00 cashiers check just for 
giving the secret an honest try according to the simple 
instructions. 


I GUARANTEE IT! I have given references, there- 
fore, there is absolutely NO RISK ON YOUR PART. 


To order, simply write your name and address on а 
piece of paper. Enclose your postdated check or 
money order for $12.95 and send it to: 


ын PUBLISHING COMPANY 


335 Gc Ocean Park Blvd., Suite 3065 
Santa Monica, CA 90405 


But the supply of my material is limited. So send in 
your order now while the supply lasts. 

If you wish to charge it to your Visa or MasterCard 
— be sure to include your account number and expira- 
tion date. That's all there is to it. Ull send you my 
material right away by return mail, along with our un- 
conditional guarantee. 


REFERENCES: 
We belong to Santa Monica Chamber of Commerce, lo- 
cated at 1460 Fourth Street, Santa Monica, California 


90401. 
Our bank reference is: First Los Angeles Bank, Los Angel- 
es, California 90067. 


©1981 Wright Publishing Company 


Computerized 
house sitfer 


"This system has reduced residential 
false alarms by 80 percent," said Pat- 
rick Monroe. He was describing Safe- 
watch, a computer-controlled home 
security system made by ADT (One 
World Trade Center, New York, N.Y. 
10048). According to Monroe, ADT 
marketing director, it's the first time 


such sophistication has been available 
at a price homeowners can afford. 
For $995, ADT provides a complete, 
wireless system that includes three 
sensors—magnetic contacts—for doors 
and windows, a motion sensor, a smoke 
detector, a siren, and the central push- 
button-controlled computer module. 
Each of the sensors has a tiny bat- 
tery-powered RF transmitter. Battery- 
powered sensors have been unreliable 
in the past because people forget to 
check them. But the Safewatch com- 
puter warns when a particular sen- 
sors battery is getting low. "We've 


FREE 


TRIAL BOW OFF АЕ 


BEFORE YOU BUY AIDS 
SPECIAL OFFER TO READERS OF POPULAR SCIENCE MAGAZINE 


BODY AIDS 
MODEL 59B 


• Small and Slender 

* Most Modern Styling 

e Inexpensive to Operate 

• Lightweight Aluminum 
Case 


BEHIND THE 
EAR AIDS 
MODEL 270 
e Fits Comfortably, Inconspicuously. 
* Separate Telephone Coil for Clarity. 


* High/Low Range on Volume Control 
• Separate ON and OFF Switch 


399» 3199" 


GET QUALITY HEARING AIDS AT AMAZINGLY LOW PRICES BECAUSE WE SELL 
DIRECT BY MAIL * YOU PAY NO DEALER MARK-UPS OR COMMISSIONS. 


HUGE SAVINGS FOR FREE INFORMATION AND HEARING LOSS 
Buy direci-Elimimate dealer markups QUESTIONNAIRE, CALL 


1/800/323-1212* 
Time ats arranged alter you ar TO LL FR EE 


We send you the Aid of your choice— 
| YEAR WARRANTY | LLOYD HEARING AID CORP. * 128 Kishwaukee St. * Р.О. Box 16451 


FREE TRIAL— na obligation 


TIME PAYMENTS 


5i 

NO rT MAN i Please send me FREE Literature and Low Prices ME PROMISE | 

WILL CALL i ype aring Aids. WiLL CALL! || 

We promise no salesman will ever càll on peur ] 
ym | ADDRESS 


ee eee d 
CITY : STATE 21Р CODE سے‎ 
WE EVEN PAY THE POSTAGE...Just tape or paste this Postage- -Paid label to 
the front of any envelope. No further postage or addressing is needed. 


LLOYD'S 

TRUST THE 

CUSTOMER 
PLAN 


Our Trust the Customer Plan 
| has been a resounding suc- 
| cess for over 90 years. We've 

sent thousands of Hearing 

Aids to customers in all 50 


NO POSTAGE NECESSARY ST 

| IF MAILED IN THE | 

| UNITED STATES | 
|! 


BUSINESS REPLY LABEL —— 
FIRST CLASS PERMIT No. 1891, ROCKFORD, ILLINOIS a — 
POSTAGE WILL BE PAID BY ADDRESSEE | 


LLOYD Hearing Aid Corporation pene! 


states. Over 250,000 Hearing 
Aids sold altogether. We 
have never asked for a de- 
posit. Our files have thou- 
sands of letters from satisfied 


customers... and from med- 1 o8 Kishwaukee St. 
ice’ clinics, hospitals, veter- ‚_ | 
| ans organizations and institu- c Р.О. Box 1645 | 
tions. Want us to prove it? foo 
| Just write us or send the cou- Rockford, IL 61110 | 
pon on this page. нений 
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overcome problems associated with a 
wireless system," Monroe said. 

“With previous wireless sensors, you 
never knew the status," Monroe con- 
tinued. “You could leave a window 
open and trigger a false alarm when 
you armed the system." The Safewatch 
computer wont let you arm the sys- 
tem if a sensor is open—unless you 
bypass that sensor. 

Once the system is armed, trigger- 
ing any of the sensors sounds the 
siren. Timing depends on the sensor. 
The smoke detector, for example, sets 
off the siren instantly. To shut it off, 
the homeowner can key in a four-digit 
ID code. But the shut-off isnt perma- 
nent—the siren will sound again in 
two minutes if the smoke continues. 
"You can reset the smoke detector till 
you grow old," Monroe said, "but you 
can't deactivate it.” 

When a door (or window) is opened, 
the homeowner has 45 seconds—and 
three tries—to punch in a four-digit 
code on the computer panel. 


But an intruder can't take easy ad- 
vantage of this feature. "There's a 
one-in-10,000 chance an intruder could 
stumble on the right combination," 
Monroe said. "But the computer won't 
accept any more than three tries at a 
time—so he can't stand there all day 
till he finds the right code.” 

The computer makes it easy to 
change entrance codes—and to pro- 
gram in temporary access codes for 
house guests or workmen. These codes 
can be erased nightly without affect- 
ing the main code. 

For extra security when you're 
home, the siren can be set to sound 
instantly if a door is opened. And you 
can disarm the motion sensor so you 
wont set it off inadvertently. 

For many homeowners, the basic 
Safewatch system will provide enough 
security, Monroe says. But more sen- 
sors, as well as "panic" buttons, can 
be added that will sound the alarm 
instantly in emergencies. The alarm 
system can also be wired to the local 


| police precinct—or, for a $22 monthly 


fee, to one of 140 ADT Central Moni- 
toring Stations.—5S. Renner-Smith 


IT'5 TIME YOU „у^ | | sleeping partner) 
hes sets FACTORY DIRECT PRICES E: 
ON AIR. There's AA | 


in the middle. 


much more to it than you can see Instead you are both securely sup- 
from these pictures. Your back and FROM $19 95! ported at all times in maximum 
joints don't ache in the morning n. е. P 9 comfort and stability. Also, a Perfect 


because of less pressure. You don't toss Portable 5pare Bed for quests, camping, 


and turn as much and you generally sleep traveling, sunbathing, floating or fun! It 
deeper and more restfully because of AIR BEDS comes in 5 standard bed sizes including 
less body movement. It really is logi- ! | our new "singles' size (slightly smaller 


cal...flexible, air-cushioned comfort provides a better than twin) inflating in minutes with an air pump or cannister 
nights sleep as opposed to lying on a conventional mat- vacuum cleaner (adapter is incl.) Heavy gauge, fade 
tress of rigid metal springs and stuffing. resistant, poly vinyl, cleans with soap and water. Rich Camel 
GENUINE AIR COIL COHSTRUCTION...Herein lies the color comes in Vinyl or Velveteen suede-like finish (shown). 
"magic." These "Controlled Air Chambers’ are what support Starshine Airbeds are the finest quality available with a 90 
you when lying, sitting, or just lounging. You (and your day limited over-the-counter replacement warranty. 


H 


AIR COIL CONSTRU 


; AC Er | ^ Original Suede-like Our NEW economical | | "ma | 
Imagine spending a relaxing sunny afternoon camel finish is attractive version for изе as tradi- Ihe AIR BED is a versatile alternative to your 
floating in the sun. Both vinyl & velveteen аіг ang comfortable tional mattress with Current mattress. Inflate to your own desired 
bed finishes are waterproof and dry quickly. without any bed sheets. sheets and bedding firmness and sleep better than ever. 


MAIL THIS COUPON WITH YOUR ORDER AIR PUMP (#669 )—Inflates Air Beds quickly. 
SHOP FASTER BY PHONE 214.95 plus $2.00 shipping ea. 


1 805 966 7187 Bed 5ize Vinyl Velveteen 145-81 
=i „у= = i Ш Singles (29" x 72") Ш $1995 (4600)8) $29.95(#605) gam DN ID 
= “Кү. Ш wn (30 x74" 29.95 (#601) 3995(#606) ST/XRSHINE > Р 
Or send а check, or credit card # (Diners Club, VISA, fg Full 'S4"x74"NE 3995(# 602) 4995 (#607) ЗЯ | s 

: ) for ^i | ав GOGO. 2992 (жой) 5 (#608) 816 B STATE STREET, DEPT. BD92 
MasterCard, Am. Express) for Air Bed specified. Add B Queen (60° х 80") Ш 4995 (#605) 59.95 (#608) 211 i > 
$5.95 shipping & insurance per bed. СА res. 6% tax. W King (74" х 80") 5995 (#604 6995 (#609) SANTA BARBARA, CA 93101 


Canadian shipping $15.00 ea. Sorry no C.O.D. Dealer Inquiries Welcome 
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YOU DON'T NEED CASTRO'S 
PERMISSION TO SMOKE CUDAN- 
SEED HANDMADE CIGARS! 


HANDMADES FOR THE MAN WHO THOUGHT HE COULDN'T AFFORD THEM! 


I'll send them to you from Tampa, the fine cigar capital of the world. 
Sample the cigars in my new Master Maker's Sampler and enjoy a 
wonderful new smoking sensation. Ull include a generous 
sampling of Honduras handmades plus a nice selection of 

vintage-leaf long-filler and cut filler cigars, all perfectly 


blended for mildness and flavor. 


These superb smokes are made with expertly blended 
Cuban-seed-leaf tobaccos grown and cured the old Cuban way 
in Honduras from seed smuggled out of Cuba. They're mild, flavor- us 
ful and extremely satisfying to the cigar smoker who's looking for some- 
thing new, something better, something exceptionally tasty. Experts can't tell them 
from Havana. You won't be able to, either, when you try them. Natural, Maduro and Hs 
Candela wrappers. lf you're ready for a luxuriously enjoyable маек experience try them now. ^ 


MY OFFER TO | r To order, fill in and mail cou 
THOMPSON : CIGAR CO. 


5401 Hangar Ct., Dept. B167, Box 30303, Tampa, FL 

O.K., TOM! Ship me the Master Makers Sampler under aia money-back 
guarantee for only $10.90. 

O Check for $10.90 enclosed (Fla. residents add 5% sales tax.) 

LI Charge $10.90 to my O VISA [ American Express 

[]MasterCard [ Diners Club 


CIGAR LOVERS 
I'll send you postpaid a sy 
tion of 42 factory-fresh ciga 
—а special selection of sa 
duras handmades, vintage- 
leaf long-filler and cut filler 
| smokes. If these cigars aren't 
| all you expected, return the 
unsmoked ones by United 
Parcel or Parcel Post within 
30 days and I'll refund your 
| money. No questions asked. 
Your delivered cost is only 
$10.90 for 42 factory-fresh, | 
Cuban-seed-leaf cigars. city 


name 


street 


Credit Card No. (Print all digits) 


B167 1 


EXP DATE 


state zip 


OFFERGOODINUS ONY TOLL-FREE 1-800-237-2559 
SPEED DELIVERY BY CALLING MIN FLORIDA CALL: 800-282-0646 


Cash in on our 
success story. 


Our steel frame homes turn 
the dream of owning their own 
home into a practical reality for 
thousands of Americans. With low 
cost, energy-efficient, and almost 
maintenance-free quality designs, 
it's an idea whose time has come. 

Proof? Tri-Steel home sales 
are booming. We've doubled our 
sales in the last year alone, and 
1984 promises to be another 
record-breaking year. 

Because of this overwhelm- 
ing public response, we're 
looking for additional dealers 
and distributors. 
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Now you can afford to own 
your own business with a refund- 
able investment of only $3,950.00. 
No costly inventory required. Full 
training support provided. 

If you want more facts on 
how you can cash in on our success 
ign call or write: 


\ FRI-STEEL 
STRUCTURES 


1400 Crescent 
Denton, TX 76201 
In Texas: (817) 566-1386 
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Apple's mighty mini Mac 


[Continued ge 101 


suppliers. And software compatability 
is the key to any computer's success. 


Compatability—now and future 


Macintosh and Lisa form the core of 
what the company calls its new Apple 
32 system. (Simultaneously with Mac- 
intosh, Apple announced the Lisa-2 in 
three models: a basic unit with one- 
half megabyte of random-access mem- 
ory at $3,495; a model with one-half 
megabyte of RAM and a five-megabyte 
hard disk that will go for $4,495; and 
a model with a 10-megabyte hard disk 
that will cost $5,495.) 

All Macintosh software will run on 
Lisa machines, and some Lisa pro- 
grams, such as a $99 "Project Mana- 
ger" are being modified for use on 
Mac. (Neither computer will run Ap- 
ple II or III software.) Included with 
the Mac is a limited-software pack- 
age that includes a desk-top manager, 
on-screen calculator, on-screen clock- 
calendar, and some simple games. 

But Apple expects most of Mac's 
software to come from outside devel- 
opers. Scores of sophisticated software 
packages, independently written and 
marketed, have contributed to mak- 
ing popular both the Apple II and the 
IBM PC. In 1981, in a move to du- 
plicate the software phenomena for 
Macintosh, Apple delivered its speci- 
fications to more than 100 software 
developers. 

“We've been working with Apple for 
almost two years on the Macintosh," 
said Bill Gates, chairman of MicroSoft. 
"We helped develop and debug some 
of its interior software, and we have 
five packages of our own that we will 
be marketing." 

Included are MicroBasic and Micro- 
Plan, now being delivered, and soft- 
ware for data-base management, word 


processing, and graphics. Each one. 


expands Mac's formidible capabilities 
and will sell for less than $200. 
Other software companies with 
Macintosh packages that are either al- 
ready completed or are about to be re- 
leased include Lotus, with a Mac 
version of its number-one national 
selling 1-2-3 package, previously avail- 
able'only for the IBM PC; Ashton- 
Tate, with Mac versions of its popular 
dBase-II and Friday! data-base mana- 
gers; and Software Publishers, which 
modified its PFS software line. 
Gates sees Macintosh as a crucial 
test of whether any personal-computer 
company can take an independent 
road in a market dominated by IBM. 
"If Macintosh isn't a success, then 
the market is left to the PC," he said. 
“But we're super-enthusiastic. If Apple 
can meet its production goals, we ex- 
pect half of MicroSoft's retail sales 
in 1984 to be Macintosh-related." 5] 
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NOW YOU CAN BUY THE COUNTRY'S BEST SELLING 
5 Н.Р. COMPRESSOR AT A LIQUIDATION PRICE! 


LIQUIDATION BUREAU, INC. 3602 N. 35th AVE., PHOENIX, AZ 85017 


MUST LIQUIDATE 
REMAINING INVENTORY 
at far below dealer cost! 


MADE BY 


QuiDMTION BUREAU INC 3602 8 Jo АЙ РИП АЈ 85017 


MUST LIQUIDATE 


at below dealer cost 


NEW 4250 watt 
Electric Start: 
Power Generator 


GASOLINE POWERED or can be 


toO GAS à NATURAL GAS or GAS & PROPANE! 


CUN. TWIN CYLINDER 
COMPRESSOR 
SWITCH 


- ASME SAFETY 
VALVE 


> ‘INSPECTION 
PORT 


Ы r MODEL VT-5587 8 H.P. BRIGGS & STRATTON 
PAINT SPRAY GUNS, GREASE GUNS, POLISHERS, STAPLERS, SANDERS, STEEL NK, А HEAVY LETC SIRT 
| STEEL TANK | carin ТА 
| IMPACT WRENCHES, AIR HAMMERS, DRILLS, Ae syst | ALL COPPER push button cou 
or almost any labor saving pneumatic tool! Priced BEL a | WINDIN 
DEALER COST and at a savings of up to $600.00, this is truly a P erfect for " COMMERCIAL ROTATING 
rare bargain. Be sure and call or mail your order right away. . НОМЕ WORKSHOPS 5 M P, FIELD 
* FARM or RANCH ч BATTERY 
| ] : GAS STATIONS 60GAL. | "= 
МА TOOLS IR TOOLS AT LIQUIDATION PRICES: : BODY SHOPS : " 
* SMALL FACTORIES "x ) 
l mm | • MAINTENANCE 4 d | nicis 
OPERATIONS j 
INSPECTION 
ш GARAGES - PORT 
А 7—— — MOISTURE DRAIN 
z Comes with 
- RATED TANK YEAR E 
FLY RAI A | LONE Compare to 1200. | 2:2407 & 2-120v 
a =). | SPECIFICATIONS: ug RECEPTACLES 
m У, БНР ASME RATED 60 T 1 po d 
We ow Lp pr OUT THEY GO FOR ONLY en 
c TWIN CYLINDER REGULATOR 
п 21589, 160008РМ ҸӰ 932 АРМ point | | P o or wiih lator : 
REN Tie Шу, uo Mg Ea 
uare drive— rque i | 984 MOL Р. 
ы 23" HEIGHT 7174" | ling — 461—4 
SHIPPING WT. 340 Ibs. | TM FIELD unit, not rotating armature, 


Pneumatic 


Lu 


90 PSI 


WOOD, PLASTIC, ALUMINUM CUTTING 
Ye H.P. - 14" BAND SAW 


Here is a sturdy band saw that's ideal for your general 
purpose straight and intricate sawing. It easi s 
oo through material up to 6" high and 13" wide. Its 
ER d powerful 7 Н.Р. motor will meet most cutting needs. 
n у А агра | 4. Bade #5 9% 
| e Sam rint “Motor V2 H.P., El lc ami 
(able to guide N gong trat) e fen — 
a Floor Space е 
WT. 
194 Ibs. ^ 


3 UN 
ee = 
SAW 


Ve Н.Р. METAL CUTTING BAND 


у Darm 
contour cul, slitting & notch- 
m раа 


34.* + Fipor z 
ШАМ А d 


Ма 110 220V. /220V. 60 


1725 RPM - Capacity Ж 
round 4^ x 6° recta 
« Blade size 12х64 Ух. 025* 
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10" TABLE SAW | 


« Shipped unassembied + Capati- 

tor-sart 3450 RPM 1 Н.Р. motor Compare at 
Hae erc bag ч, DU 
Tabla measurements: 20 /8" 6 s 
Wx 270» * Overall: А-д Piae ian à; 
üt cut " LT 


All machines come with 


LIQUIDATIO N 1 YEAR PARTS WARRANTY 


and include motors 


SATISFACTION GUARANTEED 


ae 


COMMERCIAL QUALITY 


AIRLESS ELECTRIC SPRAY : 
GUN. ..perfect for profes- 


Балай 


sional or home use! | *WEIGHT 158 lbs. 
Ses: La Vries, a removers oll pan. Stains, Comparable Models 
- priced at 1200.00 
Perfect for ENCLOSED BEL % H. P. MOTOR » 
home workshop == "=r CREDIT CARD CUSTOMERS @йу 
or industrial : ORDER TOLL-FREE 1-800-992-0887 
| use! T (24 HOURS-7 DAYS А 
| | | LARGE QUANTITY BUYERS, CALL FOR DISCOUNTS! | 
anii presses are really HEAVY g— Án iu m 
rit pr re 
DUTY and buit to withstand 9682 M. 35th AVE PHOENIX, AZ 85017 aan | 
years use. -— Send — .5H.P 88 GAL. COMPRESSOR(S) @ $599 
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variable 16 speeds deliver ТЇ 
| maximum drilling efficiency. 1 | | — € киен is | 
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SOUND MASSAGER 


"Oscillates'" The Tissues As Deep As 214" Below The Skin 


European doctors and therapists use it to 
help blocked sinuses, muscle pains and 
poor circulation. But we can't make any 
claims for it. 

But we make not one single claim for it. 
Why? Because it hasn't been ‘‘scientifi- 
cally’’ proven in the United States. 


WHAT WE CAN DO. 

No, we don't make any medical claims 
for the Sound Massager. But if it doesn't 
give you the same incredible FAST relief 
we'll describe to you in the next few par- 


agraphs, send it back and we'll refund | 


every cent you paid for it. 


The F.D.A. has approved the Sound : | 
Massager for treatment for stress and strain ^ 


due to overexertion, which means other 
approvals may be in sight soon. Mean- 
while you can be the first to enjoy the 
benefits of the Sound Massager at the 
NEW LOW PRICE! 

PRICE CUT IN HALF! 

In Europe, where medical approval is 
complete and until recently in this coun- 
try—the Sound Massager has been priced 
at $300. THOUSANDS of satisfied users 
bought it at that price. 


PHOENIX 
PULSE 
WATCH 


Tells you, moment by mo- 
ment, your exact pulse read- 
ing or, it's a time (12 or 24 
hours)/day/date/alarm watch. 


The Phoenix is loaded with precision Seiko 
components. As an alarm-chronograph 
watch, it's precise to within five seconds a 
month. 

It has a distinctive alarm, an hourl 
signal feature, a sophisticated stopwatc 
including lap-timers and continuous time 
measurement of TWO competitors—and 
that's just the beginning. 

On your wrist, the Phoenix uses its con- 
tact with your skin to tell you, moment 
by moment, your exact pulse rate. Exercise 
and check your “‘recovery’’ rate against 
what the doctors say it should be. Put it 
on a patient's wrist and -— the exact 
pulse-reading with hospital accuracy. 

The Pulse Watch ........ $49.94 cach 

Two for $44.95 each 
(Add $1.75 per total order for shipping.) 


Now, ONLY NEW HORIZONS CAN 
BRING YOU THE SOUND MASSAGER 
FOR HALF THE ORIGINAL PRICE: $149.95! 


HOW THE SOUND MASSAGER 
WORKS 

The Sound Massager produces oscillations 
in the 100 to 10,000 HZ range — some 
600,000 oscillations per minute. 

In one second, some users say, it gives 
more help than a standard massager can give 
in one minute. Unlike some hard-ended, 
bruising instruments, it can’t damage deli- 
cate tissues. 


TRY IT FOR RELIEF FROM... 
Aside from blocked sinuses, owners tell of 
uick relief from strains, blows, bruises (in- 
cluding those inflicted by other “гпаѕѕарегѕ”), 
and sports injuries. 
Older folks, with poor circulation, report 
it helps their hands and feet, which always 
feel cold. Still others use the Sound Massager 


| for muscle spasms, nervous tension or just as 
| an invigorating daily tone-up. 


Arthritis? Try it. This is one of the uses 
we can't claim, but we wouldn't suggest 
you try it if we expected to have to refund 
your money. 


OTHER FEATURES 

The Sound Massager has 2 massage heads. 
Plug it into any 120-volt outlet. You can ad- 
just it through the Intensity Control as well 
as the on/off switch. The cord is expandable, 
coiled. 

Warranty is for one year, but the Sound 
Massager is built to give you years and years 
of dependable use. 

The Sound Massager .......... $149.95 

Two for $139.95 each 
(Add $2.75 per total order for shipping) 

WE ABSOLUTELY GUARANTEE! 
= Use the Sound Massager ог the Phoenix 
* Pulse Watch for one full month. If either 
i one doesn't please ye send it back un- 

damaged for full refund. 
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CALL TOLL FREE 
Рог fast delivery on credit 
card orders call toll-free 
24 hours a day, 7 days a week: 


1-800-453-9600 


In Utah call: 1-800-662-2500 
For information call: 201-370-1234 


Or send check or money order. 


NEW HORIZONS 


Dept. PS-3 
5-31 Fiftieth Avenue 
Long Island City, N.Y. 11101 
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WHY WE CAN'T TELL YOU TWO 
AMAZING INSTRUMENTS ARE "AMAZING" 


They aren't "scientifically" proved in the United States... 
but in Europe and the Orient, you'll find volumes of testimonials! 


THE DOCTRONIC ELECTRO- 
ACUPUNCTURE WAND 

We make no medical claims for the 
DocTronic Wand. We can tell you 
that users say, in. writing; It parallels 
the remarkable benefits acupuncture. 


WHAT IT IS AND HOW IT WORKS 
The DocTronic is battery-driven. It de- 
livers a silent low-fre uency vibration. 


A та moves from "high fre- 
quency’ "ow frequency." If you 
have a headache, set it on ‘‘high’’ and 


touch it to your skin where the chart 
(included) indicates a '' point''— 
not necessarily on your head. 

If it works, we won't be surprised. 
If it doesn't send the DocTronic Wand 
back for a refund. ~ 


THE ELECTRO-ACUPUNCTURE 
PRINCIPLE 

Only now is ac upeti being ac- 
cepted by medical authorities in the 
western hemisphere. 

Acupuncture involves inserting thin 
needles under the skin, NOT at the 

int of pain, to get relief. Please note: 

HE DOCTRONIC WAND HAS 
NO NEEDLES. IT SETS UP VIBRA- 
TIONS. We'd never sell you some- 
thing which if misused might cause 
pus harm. The Wand is absolute- 
y and completely safe. 

Does it work? We can't and won't 
say yes. Decide for yourself. To us it's an 
unbelievable electronic instrument, but 
that's our opinion, not a medical fact. 


Try it. Use it for relief from some 
aches and pains. If you don't agree 
with us, we'll refund учу еппу you u 


aoe: س‎ м have 
the fun of tryin e eem elec- 
tronic wonder a time. 


*Uses ordinary 9-volt battery 


(not included) 
*Rests on skin—no puncturing 
*Special ‘‘curing point’’ chart included 
* Sturdy, trouble-free for years of use 
The DocTronic Wand........ $39.95 
Two for $34.95 each. 


DR. BENEFIT’S SLIM-UP 
You could jog 5% miles every day or 
relax with this for 30 minutes and use 
as much body-energy! 

Dr. Benefit emits electrical impulses 
from a single 9-volt battery (the same 
type you have in your transistor radio). 

Unbelievable! You just relax. Dr. 
Benefit causes muscle contractions, 
JUST LIKE NORMAL EXERCISE. 
While you read a book, you’ re toning 
up your muscles. 

WHY IT'S WORTH TRYING 

You should try Dr. Benefit, if for 
no other reason, because if it doesn't 
do exactly what we say it will, we'll 
refund every dime you paid for it. You 
can't lose. 


À better reason 1s his: | it comes i Rom 
the Republic of China and is certified 
Үе aiwan Department of Health. 

is is no “‘gadget’’—it’s so good, so 
dependable and so effective at restoring 
your trimness, we're biting our tongues 
to be able to tell you what at this writ- 
ing you'll have to find out for yourself. 

Attach the weight-loss pads where 
you want them. Flabby thighs? Put 
them there. Thick waist? Put them 
there. Too-plump rear? Put them there. 

(NOTE: Before you buy Dr. Benefit, 
you might want to discuss it with your 
doctor. NEW HORIZONS feels strongly 
that no weight loss program should be- 
gin without competent medical advice. 


We're es ecially concerned because 
the FDA hasn't recognized such tech- 
niques except when used by a trained, 
licensed practitioner.) 


LASTS FOR YEARS! 

Dr. Benefit should be available to 
every member of the family. Use it all 
day without damaging it. You may 
wondet "07 you waited so long when 
attractive slimness 15 so easy to have. 
Dr. Benefit Slim-up ......... $49.95 

Two for $44.95 each 
A ШЫМ GEE Me GRR (riens GEAR бш RR T 
WE ABSOLUTELY GUARANTEE! | 
Use the DocTronic Electro-Acupuncture 
Wand or the Dr. Benefit's Slim-up for 30 
days. If either one doesn't please you, send 
it back undamaged for full refund. 


ORDER TOLL FREE 


: 
For fast delivery on credit 
Ё 
i 


MARO NNNM 


card orders call toll-free 
24 hours a day, 7 days a weck: 


| 1-800-453-9600 | 


In Utah Call: 1-800-662-2500 
For further information call: i 
201-370-1234 
| Please ship at once, with 30 day | 
| ыле” -back диаг. antee : 


FT oe sidan ПЕ 
an 

' [] Two for $54.95 each 

: O Dr. Benefit's Slim-up . 

Г] Two for $44.95 each - 
Add $2.50 per total order 

for shipping 
O Master O VISA: 
Card 
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. $49.95 


[] Check 
Enclosed 
‹ Card No. 
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Address: 
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A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 


ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Clare Cain, Popular Science, 


380 Madison Avenue, New York, N.Y. 10017 


` Controlled 
e Buy Factory Direct and Save — 
e Thousands In Use ө Free Brochure = 
e Easy Homeowner Installation 
e Immediate Shipment by UPS or PP 
HELPMATE Equipment Co. Dept. P5-384 Baroda, MI 48101 


handle. Sturdy survival knife 
with 12 Stainless Steel 
Blades. per- 

fect for fish- 

m ing, camping, 

(NC work and play 

"T Guaranteed 


4.50 ea. 
Add 50€ 


Post 
E 
Handl 


Westbury Sales P.O. Box 434, 373 Maple Ave. 
Westbury, М.Ү. 11590 Dept. E3PS 


Learn the money-making art of 
Locksmithing! Home study with the 
famous Locksmithing Insti- 
tute is like an actual ap- 
prenticeship...in your 
OWN well-equipped 
lock shop. You work 
under a Master Lock- 
smith instructor, re- 
| ceive your own electric 
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MAKE макы 
TOYS 


| Cherry Tree Toys, Belmont, OH 43718 1614) 484-1746 | 


fo ic Yourself. 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog, $5. 


Timberline Geodesics, Inc. - P3 
2015 Blake, Berkeley, CA 94704 
— (415) 849-4481 


— 


he Plans, Kits 


Wheels, Parts 
-Catalog $1.00 


key machine, locks, keys, parts, 
picks—all at a price many grad- 
uates say would be fair for just the 
instruction! 


START NOW! 


In mere weeks you can be ready to 
make money copying keys or in- 
stalling locks. Later, you can get 
into even more profitable areas of 
locksmithing. Our course also in- 
соста а special unit on Fire and 

oath pe Alarm Systems—another 
field with new earning potential 


r a —— — C— = —  —M— Ó— MH M M M‏ س 


Earn while you learn al home. | 
Millions of jacks in gas and auto 
service stations, trucking 
body shops, rigger, factories and 
farms need servicing... mast | 
Sen ef which you can leam to repair. | 
L." We show you HOW. Start spare 
bre in your basement or garape. 
Big opportunity for mechames. 
T NOW) 


Hydraulic Jack Repair Manual Co., Inc. 
} С Box 18 Accord, N.Y. 12404 


Record telephone conversations in your 
office or home. Connects betw y | 


een any 


cassette or tape recorder and your 
telephone or telephone LINE. S 
automatically when phone is answered. 
Records both sides of phone 


Get these professional advantages at no extra cost 
when you take Locksmithing Institute training. 


ВЕ A LOCKSMITH! 


due to rising crime. The Institute, 
of course, can’t guarantee you a 
job or income, but we have suc- 
cessfully trained thousands of 
men and women with basic me- 
chanical aptitude in this most 
essential profession. If you can 
study at least 1 hour a week, we 
can do the same for you. Write us. 
It could be the key to a new future! 

za Approved by NJ. Com- 
missioner of Education. 
State Approved Diploma. 
Approved for Veterans. 


<> LOCKSMITHING INSTITUTE 


Established 1948 e Division of Technical Home Study Schools 
Little Falls, New Jersey 07424 


"SEND TODAY FOR FREE BOOKLET 


CaGLLLLLLLLLLLLLILILLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLZL 


- 


"| have already "The lessons, [B8 TO: Locksmithing Institute, Dept.111-034 Little Falls, New Jersey 07424 i 
master keyed | Йаш materials and in: : в 
my Elks Lodge ue. structors were , NAM 
Pi and 38 apart- Pee EXCELLENT... |а Please send FREE Op- МАМЕ - 
| & ments...so you AG | really enjoyed [B portunity Booklet and ADDRESS 8 
see my locksmith course is the Locksmithing course. Am [8 samala jensen mate " E 
practically paid for! | was telling my friends about the [8 р | о Г CITY a 
never so gases NR les- course, as it is well worth - rials. No obligation. No a 
sons in my entire life!" the tuition." ; Я SEE a م .د‎ 
Adelindo Orsi, Jr., Frank R. Bishop, | В salesman will call. - 
Azusa, Calif. Holt, Mich, 18 [] Check here if Veteran " 
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To Celebrate Our 10 Millionth Sale! 


FAMOUS “MULTI-WRENCH” 
(Fits every size nut and bolt) 
ONLY °2 
WITH THIS AD 
This is NOT a Misprint. 
This special offer is being made to celebrate the 10 millionth sale of the famous 
New York importing firm of Abernathy & Closther. It is open to every person 


who mails this original printed ad to the company address (below) 
before Midnight, May 31, 1984. 


To celebrate its 10 millionth 
sale, the New York importing || *NOTE: This original | 
firm of Abernathy & Closther printed ad must accom- 
pany your request. 


will distribute one million 
nationally advertised MULTI- 
WRENCHES for only $2 apiece 
to the first one million people 
who mail this printed ad to the 
company address before Midnight, May 31, 1984. 


This is the same famous MULTI-WRENCH design adver- 
tised on television and in leading mail order catalogs, 
with the clever universal *ratchet" that fits all size nuts 
and bolts—U.S. and metric—from 3/8" to 13/16" 
and from 9mm to 22mm. 


The MULTI-WRENCH is much faster than ordi- 
nary wrenches, thanks to its “speed ratchet” 
design. It even loosens stripped, damaged, 
and rusted nuts. And because the grip is 
automatically self-tightening, you 


E 


Copies or photostats are 
not acceptable. 


“jects. It works on cars, bikes, 
" boats, mowers, furniture, 
appliances, everything. 


These MULTI-WRENCHES will 
not be sold at this price by the 
company in any store. To obtain one 
at this price, apply in writing to the 
company address no later than Mid- 
night, May 31, 1984. 


Each wrench carries a full one-year money- 

A back guarantee, and will be replaced by the 
don't have to apply “squeeze” pres- D" 4 company free of charge, if it ever fails to function. 
sure—the MULTI-WRENCH does | A There is a limit of two (2) wrenches per address at 
it for you. ÁK F this price, but requests which are mailed early enough 
This one heavy-duty MULTI- | 7 (before May 25) are permitted to order ир to 7 wrenches. 


WRENCH replaces a whole To obtain a MULTI-WRENCH, mail this original printed 
toolbox full of ordinary ad together with your name and address and $2 for each 
wrenches. Perfect for all wrench. Add $2 shipping and handling no matter how many 
home, workshop, auto wrenches you are ordering. Allow up to 6 to 8 weeks for shipment. 
and boat repair pro- Mailto: Abernathy & Closther, MULTI-WRENCH Offer, Dept. 191-7, 
Box 1048, Westbury New York 11595. (A23830) 


Free 10-Piece Screwdriver Set with each 
MULTI-WRENCH provided your request is 
mailed before May 31, 1984. 10-Piece Screw- 
driver Set includes 4 slot heads, 4 Phillips 


heads, plus 2 center punch/scratch/and 
scriber/holemakers. 


© 1984 Abernathy & Closther, Ltd. 


Take this giant $25. 95 copy of 


S 


"s 


You simply agree to buy just two regular selections _ 
or alternates within a year, from the hundreds of | 
brand new hard-to-find handyman books offered 
each year in the Club. 


Whether you're a professional carpenter or have no carpentry experience · 
at all, RESIDENTIAL CARPENTRY will be your permanent bible to — 
doing a// the carpentry required for building, renovating or remodeling 


your home. 
From Foundation To Roof. . . Inside & Out 

Just browse through this giant 705-page hardbound book and pick out a 
project. Everything you need to know is described and illustrated step by 
step. Everything from house framing, building stairways and doing ex- 
terior trim...to hanging windows and doors, installing drywall and жт h. EM d Ше. h ^ 
paneling, building scaffolding...even how to choose and use the right — See how to install ceiling Lay strip flooring like a pro. 
tools for each job and how to work with all kinds of building materials. panels by several methods. Book explains step by step. 

Build A New House... Remodel The House You Have AL | 
If you're ready to build a new house, or want to renovate or expand your 
present home, this book will help you do it easier, better, quicker and 
cheaper! The tips and shortcuts you'll pick up here will save plenty on 
planning, building, and finishing any-size project (whether you build it 
yourself or contract some or all of the work). 

Loaded With Thousands Of Carpentry Details 
You'll learn how to build footings and formwork. How to cut and install 
sill plates. How to trim and set floor joists. How to raise and fasten a wall. 
How to install doors, skylights, windows. How to raise a ridgebeam, 
frame a gable. How to install roofing paper, shingles, flashing. How to 
install firestops, build a 14-hour party wall. How to install all kinds of 
insulation. How to finish all interior/exterior trim: door casings, window _ pi 
trim, shutters, rails, mantels, cornices, soffits, decks, porches, more! Pau Row fn » build а ае Тер 
Learn How To Build Cabinets, Built-ins All the illustrated howto you need is in the book. 
On Cabinetmaking, this book guides you step by step in designing and [ттер n... 
building base cabinets, wall cabinets, a bathroom vanitory. More on 
countertops, bookshelves, drawers, cabinet fronts. . . plus how to install 
ready-made cabinets (medicine chests, island cabinets), and more. This 
information alone can help you expand the storage area of your home 
without sacrificing living space. 
Hundreds of Show-How Illustrations, Photographs 
You'll marvel at the way this amazingly comprehensive how-to book 
takes you through every phase of residential carpentry. How it explains 
every procedure and gives you explicit, step-by-step instruction. And, Bee 
there are more than 1200 illustrations that show you exactly what you're 4 
doing. You can't miss! Bc. 
All The HOW-TO You'll Ever Need. 

That's what Popular Science Book Club is all about! You get first choice 
of the best new handyman books published today. Quality do-it-yourself 
books you can really use. Books on: Home 
repair, improvement. House building. Wood- ee 
working. Plumbing. Wiring. Tools, workshops. — | 
Cars, car repair. Appliance repair. Energy "|o 
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You see how 
to do it in handy 
building drawings 
and hundreds of 
on-site construction 

photographs! 


On cabinetmaking, 


savers. Much more. learn how to make all | 
Big Savings Right Now! kinds of wood joints 
step by step. 


Yes, membership in Popular Science Book 
Club will save you time and money on the 
books you really want to see. To prove it, we 
invite you to take a $25.95 copy of RESI- 
DENTIAL CARPENTRY for just $2.95 

as your welcome to the Club. We'll also 
give you our FREE 20-in-1 Shop 
Guide. To get your special joining pack- 
age, simply fill out the attached card 

and mail. You'll be glad you did. 
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when Easy-to-follow 
| you text gives step- 
join | al by-step, by-the- 


numbers procedures. 
You can’t miss! 


This handy Shop Guide measures | zu 
in inches, centimeters. It's also a | | Science Popular 
COMPRES acar enn and | Science 20-in-1 
chisel grinding gauge, bolt and fo (muc ош : 

screw зігег, bolthead and penny [^ Eu cu Shop Guide 


nail measurer, and more! ee YOURS FREE when you join the Club now! ES 


RESIDENTIAL CARPENTRY 


As your welcome to 
Popular Science Book Club 


" 


Que 
î zd x 
"a 


re's the book the pros train with! 


iley’s) RESIDENTIAL CARPENTRY by 
ortimer P. Reed is widely used to teach profes- 
па! carpenters the skills and techniques of their 
de. In 705 outsize pages, this four-and-a-half- 
ind volume tells and shows you exactly how to 
both simple and complex carpentry tasks step 
step. Everything is explained and illustrated in 
same order in which a house is actually con- 
icted, with plenty more on cabinetmaking, 
ishing, built-ins, tools, materials . . . everything! 


8!" x 11" size 


705 PAGES 
Full Index 


More than 1200 
ILLUSTRATIONS, 
PHOTOS, DIAGRAMS, 
BUILDING PLANS 


as 


First, you get your FREE 20-in-1 Shop Guide and your 
$25.95 copy of RESIDENTIAL CARPENTRY for only $2.95 
plus delivery and handling. Send no money now. We'll bill you 
after you receive your shipment 


Then, about every four weeks (14 times a year), you'll 
receive a colorful Club bulletin describing the coming main 
selection and alternate books also available. In addition, up to 
4 times a year, you may receive selected mailings on seasonal 
products of special interest to the membership — many at 
giant bargains! If you want the main selection only, do 
nothing. It will be sent to you automatically. If you don t want 
the main selection, or want alternate books, or no books, 
simply indicate your wishes on the handy form that comes 
with the bulletin and return it to us by the date indicated. No 
envelope is necessary. 


How Popular Science Book Club Works 


You will always have at least 10 days in which to do this, but 
in the unlikely event that you don't, and you receive an 
unwanted Selection, you may return it at our expense 

Your only obligation is to take just two more selections or 
alternates at regular Club prices in the next year After that, 
membership may be cancelled by either you or the Club 

DISCOUNTS! Club books are comparable in every way to 
the higher-priced publishers editions, yet you may save up to 
50% and sometimes more on many special books offered 
each year in the Club 

What a great way to build a valuable library of the best new 
hard-to-find handyman books on: house building, home re- 
pair and improvement, wiring, electronics, plumbing, wood- 
working, furniture building, appliance repair, cars and car 
repair, home insulation, energy savers, and many other do-it- 
yoursell Subjects, It's always your choice! 


TO GET YOUR COPY, MAIL ATTACHED CARD 
If card is missing, write to: 


P.O. Box 2006 


Latham, N.Y. 12111 


STUDIO SPEC" 
MAGNIFIER LAMP 
AT$59?5 YOU 
CAN'T AFFORD TO 
BE WITHOUT IT. 


| | ORDER NO. 
М 


This quality all-metal construction UL recog- 
nized lamp uses a standard 22W fluorescent 
circline bulb (the bulb is included!). Features 
of this great buy include a polished, distor- 
tion-free glass magnifier (X3); a 4-way, all 
metal clamp bracket; a full 45" reach. The 
lamp is available in two colors; Ivory and 
chocolate brown. 

You must agree, it’s a steal at only $59.95 
each р lus shi ping), If you buy 5 or more, 
dp on y din 95 each (plus shipping). Order 

0 

Shi ү ad is only $5.00 each in the con- 

tinental USA. 
SPECIAL BONUS! [f you buy one or more of the 
magnifier lamps, you can get our LTS103 
bench lamp for only $10.95 each (plus $2.80 
each shipping). The LTS103 is UL listed to 
100 W, utilizes a porcelain socket, and in- 
cludes mounting brackets. 


To onde r call toll Б! 
(800) 423-5336 
Calif. toll free 
(800) 382-3663 
Local 


(818) 701-5848 


18215 Parthenia Street 
| Northridge, CA 91325 
MasterCard and ONE HOUR 
Visa accepted SHIPPING 
QTY ORDERNO. COLOR PRICE SHPG 
| — sexi $50.95* $5.00 
—. BO-LTSIOS — $1095 32.80 
— ROÓMXIDFL Wo $5.95 $200 
*Only $54.95 for 5 or more TOTAL 


| Credit Card? 


Name (please print) 


Exp. Date 


| | Signature 
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Stop Unwanted Habits— Lose Weight 
Enjoy Success & Better Health 


With SCWL* Subliminal Technqiues bes can go 
beyond your greatest expectations. Accomplish 
your most desired goals quickly and simply when 
you learn the truly remarkable principle of these 
new Behavioral Science Techniques. SCWL* 
has now become the choice of Doctors, Profes- 
sional Athletes and men and women from all 
walks of life. Why? Because positive results can 
De achieved so easily and inexpensively by 
anyone. NE: 

REVEAL HIDDEN TALENTS! 
Explore your inner creativity that will spur ex- 
citing new thoughts, inventions and money mak- 
ing ideas. With SCWL" Techniques you'll 
discover new talents. Play music, develop Skills, 
improve your athletic ability and much, much 


more! 
SCWL® TECHNIQUES 
"YOUR KEY TO PERFECT MEMORY” 

This SCWL* Technique alone could prove in- 
valuable. Learn faster - Remember more. Like à 
computer, your mind stores everything you have 
ever experienced Sag, br be recalled at the exact 
moment you choose. Tell jokes, give speeches, 
read and comprehend information no matter how 
technical without any memory course of any 


kind 

a UM. TOTAL CONTROL 

e Nervousness 

шч Моге Self-Confident 
Now you can eliminate fear, worry, anxieties and 
get more from everyday living. Understand your 
inner thoughts. Dictate total control over any 
situation, overcome nervousness, attract love 
and find complete success in everything you do. 
SCWL* Techniques work without exception 

"automatically. Because you already have the 

natural ability to make it happen. 


USE THE MOST 
POWERFUL SOURCE 


science has proven your only limitations are that 
of your conscious thought—self-imposed limita- 
tions that unconsciously determine your hap- 
pes your personal well-being, success or 

ilure. SCWL* Techniques simply release your 
mind's own natural abilities by reaching the most 
[ werful source (your own subconscious mind). 

ith this there is no limit to what you can 
achieve. 


THE MIND & THE 
SCWL* TECHNIQUE 


Guaranteed to be one of the most enlightening 
dynamic cassette tapes you'll ever hear. Learn 
how you can possess absolute control over all 
conditions in your life with SCWL* Techniques. 
Write Today - it could be the most important Step 
in your future. 


EI UR E EE 


Midwest Research Inc. 
6515 Highland Rd. * Suite 203- 34 
Pontiac, Mich. 48054 


Our literature is FREE. 


] 

| 

| | 

| 

| 

|- Piease rush FREE literature 
| | want 10 know even more about SCWL* 
| $3.00 for Introductory Cassette. 

| 

| 

| 


Enclosed is 


Name 
Address __ 


| City 


| state/ Zip 
E 


| 

| 
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CATC HON 


MASTER COMPUTERS 
IN YOUR OWN HOME! 


LEARN PROGRAMMING 
AND APPLICATIONS 


Мила yon can ar about zomputers 
cpenation Tae. ape 
tons — so'lhware Everythundg you ak 


Ways waad io know Witwe pla wn Ш 


programa Or customize pre-writien 
PIF ETS Map а COmpuler de а асу 
what you want it todo. Benefit from bae 
coming "conicuterwige today. Ifa adi 
Бай Киш. Ж (ducati! [NEC ages 


A COURSE IN COMPUTERS | 
AND BASIC PROGRAMMING 


MO TREVKEXIS COMPUTER EN 
PERIENCE NEEDED, Tha entire 
rows ax uer frena writen in 
Бите language, (таг а casy for e De 
mener te undergtamit. You will LEARN | 
BY DOING = programming Irem the 
very firsi lessor using amy corpore, 
ans APPLE. ATARI, COMMODORE 
Ti 


| A CONVENIENT WAY TO LEARN 


бата fi 


ot sa 


туану 


in Galileo 


Л | airresdy 


"ned naw in this 


Progress at your cwn speed, in. your spare rima, in your cwn hi 
or: o word m ocenssing. compulaenrzemed accounting 


le much. much more 


ha fasti-growing 
Ten hnolagy of tha future рг 


ald al computers, 


эг Take ma 
Tuli lÎ FUG 


and CATCH ОМ io than 


Send today for your tree information package. Or call homie (Poo) 824-7 TRO 

nig call toll-free (600) B24-BB45. No obligation 

HALIX los STITUTE 
F43 


HA Vernon! Ave_ Loa Angeles, CA 300Ê 


SOLID BRAIDED ROPE 


Н уо ш dan't have a computer yet, don't buy one until you 
intormation 


halix 
INSTITUTE 


For 100 Years, the strongest name in rope. 


An ikate of Hemphill Scho 


receive thia Tru 


ооа! an " [PH 


an ear about compulur 


Sabes inp i 


hare a compuler available 


To the 
Strongest cords 
for the job. 

Data on 

SPOT CORD" 
strongest 

in the world 
and 45 other 
cotton and 
synthetic 

cords and ropes. 


am 


ween any TV or VOR and your stereo 
a mono signal from the TV or VCR. | QUALITY SUNGLASSES АТ FACTORY PRICES 
sional. you will think you're al the 
tion interface. Order yours today. com- 
if اا‎ 2s nol satislied. Only $39.05 
for our free catalog and the name of 


SOUND TO ана” aux. or tape inputs. Tele- 
| and synthetically produces two ste- Metal Frame Sunglasses Feature » Impact resistant lenses • Handcrafted « * Polished glass lenses : » Hardened metal frames • 
theatre. The TE-200 also matches the 
plete with all instructions, cables. 
Mail: check, MO. 
your nearest dealer. | | World Famous Pilot's Glasses 


; = E TM 

——( TELEDAPTER” | 
ADD STEREO Model ТЕ-200 easily connects bet- 
YOUR TV! dapters matrix stereo circuitry takes 
| гео channels, so exciting and dimen- 
impedances and serves as an isola- 
and prampt 30 day refund quarantee 
is Moor or OC ae or call 24 hours. ask 

TOLL FREE | These precision flight glasses are now available to the public 


i 1 -800- 25] -B608 Black Metal Frames for only $7 95 If you could buy them elsewhere, they'd probably 
eee | | Thin and durable black metal frames Aviator teardrop style lenses cost you aver $20 OO Specity gold or silver frames. 
RHOADES DEPT. 124, P.O. BOX 1316 А $25 00 value only $14 95. 2 pairs for $28.00. A $20 00 value only $7 95. 2 pairs for $14.00. 

Eo iie resa e ut COLUMBIA, TENN. 38402-1316 | ! 


„ Aviator Teorion "M Glasses / 
Girl Watcher 
Gray mirrored lenses, black frames. А $20.00 value only $9 95 Flexible cable Ез gold frames 
2 pairs for $18.00. A $20 QO value only 59 95 2 pairs for $18.00. 


UPSTAIRS... 
SHIVISNAOG - 


STAIR-GLIDE j Stairway Lift 


America's largest selling stairway lift is the Glare-Free Polarized lenses — | Standard Aviator Glasses 
ideal solution for people who can't or Dull-black metal frame, classic shape. A $30.00 value only $14.95. Traditional stems, gold frames. 
shouldn't climb stairs, 2 pairs for $28.00. А 520 00 value only $9 95 2 pairs for $18.00. 


Easily installed 

UL listed 

Will not mar walls or stairs 

Economy and Outdoor models avallable. 


AMERICAN STAIR-GLIDE * CORP. 
4001 East 138th, Dept. PS-0384 
Grandview, Missouri 64030 


Gray Mirror Lens Glasses Professional Driving & Shooting Glasses 
Gold metal rims, flexible cable temples. A $30.00 value only $14.95 Wide angle amber lenses brighten visibility. Gold frames 


— zx D = —„ 2 pairs tor $28.00. A $30 00 value only 514 95. 2 pairs for $28.00. 
| GUNS! m 7 | = 


That's right, these precision-built replicas of fame | Ew. 
ous firearms CANNOT CHAMBER OR FIRE REAL —— 
AMMUNITION! Made of machined matal, they look, fael and 
l weigh same as the originals. CAN BE SASEMBLED. Over 
Im 3 blued, hand-finished parts. Comes p assembled. Sale 
rfect for display. MONEY BACK GUARANTEE. Send for 
CATALOG of over 60 differant models. 
ied shown: U.S, GOV'T 45 AUTOMATIC, CO1U-81-300 555 jas 


| The COLLECTOR'S ARMOURY, Inc, Dept PS „шуу 
800: SLATERS L LANE, A ALEXANDRIA, V - VIRGINIA 22 22313 rame iN PARENTHESIS J 


: The Classic РА 
Black metal frames, gray lenses. А $30 DO value only 5 Lenses darken outdoors, change back fo lighter tints indoors 
2 pairs for $28.00. Gold frome А $30 OO value only $14.95 2 pairs for $28.00. 


ıe "THREEPHASER" allows you to operate three ONLY 
Suse motors 14 thru 7% horsepower from 220 
volt single phase power sources. Rugged — heavy 569% 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966. 
Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rt. 1. 1024 W. Lake Brantley, Altamonte Springs, FL 32714 


Change-A-Matic Flight Glasses “ 
Features lenses that darken outdoors and change back to lighter = The Sportsman 


| hints indoors. Specify gold or silver frames. sports-graphic on black metal frame. 
SAFE, HEALTHY AND DELICIOUS A $30 OO value only $14.95 2 pairs for $28.00. A $25 OO value only $14.95 2 pairs for $28.00. 


DRINKING WATER ON TAP 


The SEAGULL IV water purifica- 
tion system removes chemicals 
and bacteria from the tap water in 
your home. Best of all, it makes 
your water taste delicious. 

©“ Send for FREE color brochure 
1 Harrison-Hoge Industries, Inc. 
Dept. PS43W, St. James, NY 11780 


To order your U.S. Optics" sunglasses, send check or money order fo U.S. Optics” 
| Dept 366 , P.O. Box 14206, Atlanta, Georgia 30324. 
Credit card customers please fill in card * and Exp. date. 
FREE-—limited time only—deluxe velour-lined case with each pair of glasses ordered 
(а $3.00 value). Dealer inquiries invited. 
Credit card orders may call 1-404-252-0703. 


Visa or Master Charge * Exp. Date 


Name 
MAKE THIS SHADE XX 
| "АЗ FOR LESS ا‎ ИНИЦИРА 
SON my" v. Ў 8 THAN $75 00 City State Zip 
ai J FA "WAT E: LI j : 
فال ا‎ | инн ТАЛЫЫ АВ NOTICE: Don't be fooled by cheap imitations. These glasses are made 
Send $1.00 for our-big catalog of naci à exclusively for U.S. Optics” To make sure you get the best, order now 


stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


| and if not completely satisfied return for refund within 30 days. No 
Non-sense 3O day guarantee. Copyright 1983 U.S. Optics" 


FREE case with each pair. 
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AN Train for a Great Career— 
eb N + IN ELECTRONICS 


advertising; labels; tickets: OSL Learn at Home in Spare Time. The fast : С : 

: ast-growing Electronics 
cards; announcements (Жөе: field offers excellent career opportunities...even at the entry 
ERU cle eg ی‎ level. A knowledge of BASIC ELECTRONICS can help you 
ес. Save money. qualify for good jobs like Inspector, Electronic Sales, Junior 


FN direct Fi КО... Technician/Tester and more. Easy-to-follow home-study‏ ی 
from factory. Easy instructions. Tom ‚ Ки course explains everything step by step. Hands-on training lets‏ 


i ELS you learn by doing. Multimeter, parts kits, calculator, digital 
ha sederunt porri eiui, == _ МОМ included. Write for FREE FACTS. No salesman will call. 


Send $1.00 for catalog. 5 ICS Basic Electronics School, Dept. РС024 Scranton, PA 18515 
Kelsey Presses, Dept. BACC, Meriden, CT 06450 


(Utah residents call 1 (800) 662- 8666 


We will rush you your FREE Fact Kit that 
tells how you can make $12.00 to $18.00 
an hour! 

Earn $12.00 to $18.00 an hour in your own Foley 
Full-Service Saw and Tool Sharpening Business. 
The FREE Fact Kit explains how you can be your 
own boss; work full time or part time at home. Do 
work you enjoy and not have to worry about layoffs 
and strikes. And it's a CASH business where 904 
of every dollar is CASH profit. 

And there's plenty of business where you live 
sharpening all types of saws, garden and shop tools 
for home, farm and industry. Age is no barrier and 
no experience is necessary. 

But you've got to get the FACTS before you get 
started. So call NOW or if you prefer, mail the 
coupon below. 


Bandsawing — 
B. Table sawing — 
| Disc sanding 
—— & Shaping 
zu at a price that's 
easy to swing! 


EMCOSTAR-2000 


A versatile machine for today's home craftsman. 


The space saving EMCOSTAR-2000 gives flawless preci- 

sion, and changeover from operations is as simple as re- - 

positioning the drive belt to the proper pulley. 
EMCOSTAR-2000 additional capabilities include wood- 


ши ши ши ши ши TT TTT TI ITT IT =й turning, slot mortising, belt sanding and horizontal boring, 
i all performed with the level of accuracy you'd expect from 
| 20141 Field Bldg. У ll 5 o oon 
AT we've been designing woodworking equip- ; 

- Kansas City, MO 64111 - ment for over 36 years. We're BG of the new addition to our а B 
[ YES, | want to know more! Please rush my 1 woodworking family, and we think you'll be also. ES 
i FREE Lifetime Security Fact Kit. No obliga- 1 Call or write today 4. i | 
| tion and no salesman will call. - for FREE catalog. 1-800-521 -8289 w 
l NAME і In Ohio 614/445-8382 
|] L | 
! ADDRESS eMmco~USA тм Dept. PS-34S • 2080 Fairwood Ave. 
i CITY : P.O. Box 07795 • Columbus, Ohio 43207 
L| i 
1 STATE IP i 


The American 


Clock Builder 
NEW! 


+ j " E М MILII . : -- re hacen ool = 
100PAGE ME pS ae 
CATALOG 


$2.00 ppd. S "s. 988|.5^ wb m qo 2. 
(Refunded with J A | | 4 арр аъ ӘМ 
your first order) , жгут uw NEL Nn. ea 7 у | — 08 — "o 


LOWEST Ма ys "à | S ME: c. ee ee An exciting portfolio of America's popular home 


PRICES | "T: Ee / ( F 4 à. 0 designs specially edited by category. Order either the 
i h ka 210 ONE STORY DESIGNS OVER 2000 Sq. Ft. All popul ve styles. Spanish, Western delightfully illustrated plan hook of your favorite house 


IN THE 25355 ? | заа анна ваенна ааваа ьан tic БИ category, or the Complete Collection. 4i 
U.S.A КИТ E T ! ERR HOME PLANNERS, INC. aup 
et ys n Js es is Farmington Hills, MI 48024 


LARGEST SELECTION! = АЎ Hi,  — AS r шин шыт سے‎ пыш سے‎ шш س‎ шш шш m 
| ® Do-It-Yourself Clock Kits | i j ie QE anam | 2 igh | Mail HOME PLANNERS, INC. 


® Imported Brass Movements 


| ae i | 1 = КЕ Dept. Bk - 23761 Research Drive 1 
Ф Quartz Movements E к Тодау Farmington Hills, Michigan 48024 
e Music Box Movements i 


е Finishing Supplies and Tools a £ IL д шы e: = i “ө TER. i T Please ship to me by return mail (circle choice): | 


1 400 1% & Two Story Designs @ $5.95 
Solid Walnut 


1 
| Bracket Clock ڪڪ‎ == e | i 54 Y ) с | 2 210 One Story Designs Over 2000 Sq. Ft. @ $3.95 i 
ONLY $22* T A 1 <td | ЫР Seu AN a EF 8 D | Û 350 One Story Designs Under 2000 Sq. Ft. @ $4.95 gp 
Complete Kit Includes: | [М А | sj t \ i j ©. „атай 8) 4 205 Multi-Level Designs @ $3.95 "4 
e Quartz Movement i і х. уан - 
e Solid Oak Wood Parts [IAN а 1 205 MULTI-LEVEL DESIGNS. Features soli levels, br levels for fiat and hillside sites. Е © 223 Vacation Нигез @ $4.25 | 
— All Pre-Cut | : 43 | WP | citing new dimensions in living, For varying budgets. 192 pages r Ї 5 Complete Collection @ $14.95 (saving $8.10) [| 


Brass Finish Dial а „> "zé | 

Dial Glass eS J^ F / ~ A Ф > 3 Name ss E ў 
Serpentine Hands 7-1/2" Н = — f | CU - T ; Ф Б: B z 

® Solid Brass Bail Handle 9-5/8" уу TEES б ===:==: ЭХ IB Address O --  - й 
— _ Compares to finished clocks that retail i im > = А т ei 

ү" а! $100.00 апа ир! Е B INL. cd a | | | . ; E С 780717. EN { 


S CALL TODAY! 312-584-9600 | EE Ш 157 m БАЙ | State Zip _ 


p = س‎ 


Check enclosed for ... 
CLOCK BUILDERS SUPPLIES ALL FIVE CATEGORIES - only $14.95. Get each of the five out чыш кшш тыш пыш e низ шыш шш шыш шш 
Dept.PS4M. 2200 Dean Street, St. Charles, IL 60174 пй рыш BOOKS. Ver, Te signs. 3750 illastra tio In Canada Mail To: 


E: rh ёз. UI Маше - shv U. Bluepri aame d 3 2 | 2t. : 
Serving America's Craftsman Since 1940 ach eta чары Gc T : KHohene Ont N2G (EB nns 


| | f h. residents kindi | 
raft Prod ucts Co. 223 VACATION HOMES. A-trames, chalets hexagon 15 г lodges | for summer and winter tun. | M asc salas tax. : 
From 480 to 2928 so. fL... sleepin j ! to 22, 176 pages. 80 in full color : У PSM43 | 
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ВЕ INDEPENDENT... 


With Your Own 


MAGNATRAC;! 


Do your own work, 
do it your own way, 
..and SAVE 


ө Build your own road or land- Ty 
scape your home @Dig a pond or : e 
swimming pool é Clear brush and RI 


haul firewood 6Excavate for a patio, 
basement or solar addition...Do it all 
yourself and SAVE with a Magnatrac Bull- 
dozer Kit! Do work for others in your spare 
time for extra cash. 1000's of Magnatracs in 
use. SAVE MORE, buy Kit factory-direct; 
assemble it in a weekend...Send Now For: 


аге 


| TECHNICAL 


BOOKS! 


Discover hundreds of manuals, industrial handbooks, 
| paperbacks, reprints, and privately published papers on 
| unusual technical subjects ranging from melting metal 
to building windmills, and from tanning hides to video 
technology. 

You'll see instantly why this is the most remarkable 
mailorder bookstore ever! You don't know what you've 
been missing! We probably have just the information 
you've been searching for for years! 


Wide Variety! 


Discover books on motor 
rewinding, hydraulics, steam 
engine design, wind and water 
power, electric autos! Tan a hide! 
Make soap! Books on magnets, 
Stirling engines, batteries, DC to 
AC inverters, sundials, rebuilding 
of lathes and milling machines, 
papermaking, more! Set up a 
plating shop! ...а mailorder 
business! Learn calculus! Plastics 
technology! Transistor electronics! 
Build radios! More! хэ 


Highest quality ~ 


Every book is guaranteed to be |. 
high quality. This is NOT a book | 
club. You're free to pick and | - 
choose only the very best books |- 
from the best publishers with no |- 
obligation. Since | cannot possibly 
offer every book published, | 
guarantee that only the best books | 
are listed in my catalog. You can | 
| order with confidence. 


Build a lathe! 


Build a precision lathe for less 
than $50 without power tools or 
other precision instruments! It's 
S* true! Build a shaper, milling 
E machine, drill press, rotary table 
E and indexing head, a sheet metal 
f brake! Learn how to make a 
` surface plate and rebuild machine 
Г tools! Build a small engine without 
, castings! Collect and restore old 
‘steam engines! Build a welder! 
Make your own drill bits, taps, 
dies, reamers, end mills, and 
much more! Discover ап in- 
credible 2000 page mechanical 
engineer's handbook! See stim- 
-— ulating books on design! See 
Low cost booklets on scraping, 
filing, indexing, construction of 
lathe indicators, and much more! 


m 
dne 


б і = ^ ъ 
н" ш à 
2 3 2 
з i 4 L ү” A 


“locally made" components.............. 


[Incredible "how to" books! 


B Name 


| Street 


City — 


1 D CATALOG ahowibs construction " uses j 
lof "'factory-built'" Magnatrac Kit........ $1.00 1 


Г] PLANS for building a Magnatrac from! 
$7.00 | 


1 STRUCK KIT, Dept PS34 Cedar burg, Wis. 53012 Н 


Learn how you can turn an old | pail 
and blower into a powerful furnace 
that can melt aluminum cans and 
scrap, pot metal and brass. We 
built one for about $10! Uses 
grocery store charcoal! Pour 


foundry! 
custom castings! See books on 


sand casting, lost wax casting, Pour 
casting small metal and rubber CUISTOIN 
parts, advanced patternmaking, castina i 
cupola secrets (for melting cast astings 
iron) and more! Discover how to 


make and melt glass, build, 
batteries dividing machines, 


magnets! Discover the secrets of 
Whitworth's 1853 micrometer Melt 
that could measure to a millionth of 


an inch! Discover books on electric 
furnaces, making charcoal and “Meta i! 
coke, boilers, and much more! 


Build a 
complete 


Much more! 
See technical school textbooks on machine tool 
operation, diesel repair, and refrigeration. Learn how the 
ancients refined all types of metal from iron to gold! Get 
thousands of watts from a common auto alterantor! Run 
three phase motors on single phase! Learn the secrets of 
lead-acid batteries and inverters! Start your own 
factory! Repair small gas engines! Learn locksmithing! 
Be a small time operator! More! 


Write for a catalog! 


Write for your copy of the latest 
jam-packed edition of Lindsay's 
Technical Books catalog. Send ® 
$1.00 US & CAN ($4.00 airmail ; 
foreign) to cover first class postage з 
and handling. You'll see in a minute 
why everyone is talking about this ^ 
incredible mailorder bookstore! . 
Many of these special interest т" 
books suddenly go out of print! ^ 
You've already missed out on fe 
some incredible books! Write fora 8:7 
catalog and order the books you: 
need while they're still available. ; 
Write for a catalog TODAY! 


Lindsay Publications Box 1 2- FC 
BRADLEY IL 60915-0012 


LJ Send a catalog! I’ve enclosed $1.00 US & CAN | 


($4.00 foreign airmail) 


BER —— Lees Zip 


Lun 


Introducing the revolutionary. 
new Dillon Mk IIl precision 
welding and cutting torch. 
This award-winning torch 
welds aluminum, stainless 
steel, cast iron, copper, 
brass and other materials. 
The patented method 

of mixing equal ports 

of oxygen and acetylene 
creates substantial 

savings in fuel. All 

welding procedures use just 
4 Р.5.1. oxygen and 4 P.5.I. 
acetylene. And the four 
specially-designed tips have 
the capabilities of twenty tips. 


Неге are just a few of the many outstanding 
features you'll find in the Dillon Mk 111: 


e Welds aluminum, stainless steel, cast 
iron, brass, copper, lead and mild steel 

e Clean cut sheet metal material with 
minimal distortion 

* Greatly reduces oxidation 

* UL Approved and guaranteed for one 
year 


The Dillon Mk III kit | 


wheels, heat 
shield G 
operations 
manual. All 
for only 
5285. 


М UN 
ІЗ "№ tips, пр cleaners, 

в ow PAA ^ atwo cutting attach- 
7 кщ ments, guide 


E 2 


FOR ADDITIONAL INFORMATION CONTACT: 
SHANNON MARKETING 
P.O. Dox 378 * Welches, Oregon 97067 
In Oregon, call (503) 622-4055 
Outside Oregon, call 4-800-228-2009 


pe — — — å -—— —- Т Т س‎ ——— — X X س —— ج‎ -— 2o c чч 


| ORDER FORM 

| Please send me ___ (Qty) Dillon Mk Ill 

| welders) at $285.00 each plus $4.95 for 

| | postage and handling. | enclose O Check 
O Money Order O VISA O MasterCard 

| Exp. Date 


| сс # 


tate Zip 
Also send me: 

O Dealership Information Packet 
O Dillon Mk IIl Brochure 


Mail to: SHANNON MARKETING, INC. 
P.O. DOX 378 * WELCHES, OR 97067 


O 
< 
ЖЕНИ ИГЕ ИКИ И ИЕ eee eaprees 


includes four precision | 
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FREE 


80 PAGE CATALOG 


80 pages packed with products at super sav- 
ings for clock building and woodworking. 
American made quartz movements, wood- 
| working tools at discount prices, clockbuild- 
f ing plans, and new pre-cut hardwood clock 
| kits, Hundreds and hundreds of unique and in- 
teresting items at the lowest prices you can 
find. Great for the hobbyist, essential for the 
craftsman. Mail coupon today, or call: 


j «o 248-1150 2 


DEPT. PS34 = 
P.O. BO 
LAKE GENEVA: WI 53147 


CKIT 


| ADDRESS 


сіту STATE ZIP 


For faster delivery include $1 for 1st class mailing. 


Send for FREE details — mail coupon below or postcard TODAY! 
Foley Belsaw Co. 60321 Field Building, Kansas City, Mo. 54111 


* YES, [| FOLEY BELSAW CO. 


= 
a Мате 


а Address 


EARN UP 
512 AN HOUR 


IN YOUR OWN 
SPARE 
TIME or 
FULL TIME, 


You risk nothing by accepting this 
offer to see how easily you can 
turn your spare time into big Cash 
Profits with your own Complete 
sharpening Shop. No selling... 
no previous experience needed. 
Our famous Sharp-All and 
show-how instruction set you up 
to make $200. $500, $700 a 
month CASH sharpening Saws. 
Knives. Scissors, Lawnmowers. 


Shop and Garden Tools... . all 
cuit 


ing edges. 


we'll finance you. 


No Obligation...No Salesman Will Call 


Püpats Preni 


uL Loi ee 


poc eee) ا‎ 
‘iwi srr ee RERUN E TS 


Send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business, 
how we help you grow, how 


60371 FIELD BLDG.. KANSAS CITY, MO. 64111 a 


e please send me the FREE ДОПА that gives full details. 
.* 


Train at home in spare time. No previous 

experience needed. Tools and materials 

I included with course. No special talent re- 

| quired. We show you what to do, how to 
do it. GET FREE FACTS! 

CALL TOLL—FREE 


T -800-228-2028/5'.*20 | 


| i (In Nebraska call (402) 571-4900) 
CALL ANYTIME—24 Hours a day, 7 days a week. f 

чаш write today. Мо cost. Мо salesman will call. 

MESS, Electrician School 

MI Dept. PC024, Scranton, PA 18515 


Affordable Precision 
Wood Carving 
Machines 


virtually anything. 
|» Gunstocks | 5 
* Signs & Plaques 
a Figures & Statue 
"Furniture restoray 
‘Ornate carved 
moldings 7 
"Models Available - 


VEGAS QUALITY POKER CHIPS 


Personally Monogrammed 
Send $4.00 for samples & brochure 
(Deductable from order) 


The Poker Store 
9061 Bolsa Avenue 
Suite 203-PS 
Westminster, CA 92683 
(714) 895-3783 


SATELLITE TV VIEWERS 


Get the most complete weekly listings 
Send $1 for sample copy. R 


À Satellite TV Week 


PO Box 308, Fortuna, California 95540 
800-358-9997 (U.S.) • 800-556-8787 (Calif.) 
707-725-2476 (all others) 


A FIRST CLASS TRIP TO OUTER SPACE. 


AT ECONOMY FARES. 


You may have heard of Celestron — 
we're the world leader in the manu- 
facture and sale of precision optical 
telescopes. Our C8 telescope is the 
most popular modern telescope ever 
sold. 


Perhaps you ve priced our tele- 
scopes.If so, price again. Because 
renowned Celestron quality is now 
available in a new line of refractor 
telescopes of exceptional value. А 
first-class trip, an economy fare. 


Celestron's new refractor telescopes 
will open a sky full of wonders to you, 
with a show that changes every night. 
You'll see the planets, Galaxies, Neb- 
ulae, even Comets. 


Our Cometron line starts at just over 


$100. What will that buy? Sharp, crisp 
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optics, a wooden tripod, two eye- 
pieces (Cometron's will accept many 
quality accessories from Celestron's 
extensive line) and a one year limited 
warranty. A perfect starter's scope. 


Or consider our C60, C80 or C100 re- 
fractors. These are more advanced 
telescopes that offer photographic 
capabilities, 25 year limited warran- 
ties, even optional quartz controlled 
motor drives to follow celestial ob- 
jects as the earth rotates. Several are 
shown above. 


No matter which Celestron telescope 
you choose — and we offer 19 basic 
instruments — you can rely on our 
good name for quality, performance 
and value. Celestron telescopes, spot- 
ting scopes, binoculars and tele- 


C100 


photos can only be purchased from 
Celestron Dealers. For the name of 
your nearest dealer, or for catalogs, 
spec. sheets and more information, 
call the toll-free number listed below. 


CELES IRU 


PRECISION OPTICS 


For Dealer Locations, Catalogs. Information, 
Technical Data Sheets 


CALL FREE 


1-800-421-1526 


(Mon-Fri; 8-4:00 Pacific Time: Continental USA only) 


CELESTRON INTERNATIONAL, FO. Box 5578A5. 
2835 Columbia SL, Torrance, CA 90503 (215) 528-9560 


TIME 


@UT 
ELECTRIC | 
TIME OUTINC. ` | 


Box 1778 
Colorado Springs, CO 80901 | 


Geodesic Home 
Kits. 
Affordable. Highly Efficient 
Ready to Assemble. 


А Monterey Dome is the home for all seasons 
and all climates. A home that is easy to afford and 
simple to build. Save up to 60% on building costs 
and up to 50% on utilities. 

Engineered in kit form for the novice, first time 
builder. Ready to assemble with all parts реси, 
predrilled, color coded and lightweight. 

Available in sizes from under 700 to over 3500 
square feet with unlimited floor plan ideas. Prices 
start at $3995. 

Call or write today for Monterey Domes 100 

page e color Catalog & Plans Book of affordable 


omes. $6.00. 
800-321-2244 


(In California call 800-336-4455) 


Call 
Toll Free 


а Yes, | I want to begin my Monterey Domes sper; 


Please send my 100 page copy of Monterey Domes Cata- 
log & Plans Book. Enclosed is $6.00. 


Û Also, please send me the Monterey Domes Basic Home 
Assembly Manual for an additional $5.00. 


Name 
Address 
City/ State/ Zip 


Send To: MONTEREY DOMES 
Dept. AR-3 

1760 Chicago Ave. 
Riverside, Calif. 92517 


=.= 


= awa oh 


SWITCH TO SAVE! 


e TIME OUT... the electronic time-programmed 
replacement wall switch that saves it's own 
cost the first year...and goes on saving... 

e Turns itself OFF at preset times (15 minutes 
to 4 hours). 

e Can be switched ON or OFF or RESET at 
any time. Flashing light warns before shut-off. 
Has lighted push-button. Handles incan- 
descent and fluorescent to 400 watts. 

€ А rugged, commercial quality, replacement 
switch. Do it yourself. Normally $ 34.95 but 
being introduced at only $ 29.95. 


e TIME OUT Switches can reduce 


your electric bills...dramatically! 


e Start saving now! Credit card 

holders call TOLL FREE to 

place your NO RISK 14 day 
free-trial order. 


CALL TOLL FREE 
OPERATOR #724 
1-800-824-7888 
1-800-824-7919 


Alaska and Hawaii 


NN ЄВ 4 | my quem for NO RISK trial order for the 


isted below @ $ 29.95 


ВО min 120 min. 240 
е gf O for handling (per order) 


Bigger - More Powerful 
Muslces .. Faster! Unique 
.muscle pumping methods 
Free Booklet & Reports! 
Send name & address to: 
UNIVERSAL-É. Box 6694, Оеїгот МІ 4824 


Introductory Offer" — Body Kit 
only $3995. Sand $5. for color 
brochu 


Phona (612) 286-5525 


TRAILER FOR THE 80s-— Burro Travel Trailer kit sleeps lour Unger 
1000 Ibe Fiberglass Ready to tow Finish interior only Write Burro 
PS-3 14143 21st Avenue North Plymouth MN 55441 For full color 
catalog send 52 00 to cover postage and handling Dealers Wanted 


atti (HEAT OUTDOOR FUN, вовни 


SEARCH ELECTRONICALLY FOR ... gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. ea 
For your nearest dealer EEN т 
and free catalog 

« CALL TOLL FREE 

М T 800: 547-6911 


White's Electronics, Inc. Dept. PB3 
mamnun Sweet Home. OR 97 386тен 


NECNON 


** NEW * * Unique Mini-Van Kit 
For VW. F 
LASER 49er тороу Seve 


pun" 


aUDIO-fORUN offers 
the best in self-instructional foreign language 
Courses using audio cassettes, featuring 
those used to train U.S. State Dept. personnel 
in Spanish, French, Thai, German, Japanese, 


vm Learn 
others. а foreign 
language on 
your own! = 


catalog. 


Call or write Audio-Forum, Room 217 
On-the-Green, Guilford, CT 06437 
(203) 453-9794 


Ó um un m m um m пи m n эн Lad 
GRAND S.L.A.M.S. " (Your ultimate insurance! 
BONDED MoS: ia space Age Lubricant) 
Engine Ene rgiz er with Catalyst "MM" 


An additive compatible ro motor als designed by 


& 


duin uu dE da 


® 


Space Scientists for gas‘diesel engines 
+ BONDED SOLID LUBRICANTS - COOLS ENGINE 
• POLYMERS SEAL LEAKS - INCREASE COMPRESION 
* 5 SEL TM INE REDUCES FRICTION, REPELS FOULINGS 
AVES GAS & OIL. AVOID COSTLY REPAIRS 
1-800-433-2345 CA 
Order Toll Free ; 
1-800-521-3324 Nationwide PACIFIC TIME 
16 oz. Kit (For 4 Cyl.) $10 $15 
32 oz. Kit (For 6-8 Cyl)$18 Before June 1, 1984 After —*$27 


Send $3 technical report (refundable when purchase) 


| 4-6 wks. delivery. Add $5 for tax & handling. VT | 


s 30 day money back guarantee. 
, “Space Lubricant - Absolutely a Money Saver 


1 HI-Performance Research Labs. of California, Inc. 
® 21150 Sunwood Drive, Walnut, Calif. 81788 U.S.A. 
Factory Direct - Dealer Enquiry Invited 


WATER WELL 
DRILL KIT 


Now you can drill 
a water well or a 
free-flowing 
spring in your 
backyard. Have 
all the pure, fresh 
water you want 


Easy to operate 
as your power 
lawn mower! 


FOR FREE BROCHURE 
CALL TOLL FREE 
1-800-821-7700 
(Ask for Extension 414) 
Or clip coupon and | id mail TODAY! _ TM 
1^ JeenRnck +" 414 Anderson Road 
| Opelika, Alabama 36802 


Please mail your FREE brochure. 


i Print Name 


Address 


| City-State Zip 
cee == = ص‎ ee шаш سے س‎ -— os D 1984 Оверйоск Mig. Со. 
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6:00 AM = ОРМ 


NOW! Get | in on the PROFITS i in 


Work part time, full time — 
right at home — we help 
you every step of the way. 7. : 
No doubt about it... as a small engine =. EE Ti, 
pro, you can cash in on the huge de- 7 А 
mand for qualified men in one of p y 
America's fastest growing industries. 

You'll be able to command top hourly rates ~ 
of from $10.00 to $15.00 per hour — and 
that's just for labor. 

Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being uilt each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


| Professional Tools and Equipment PLUS 4 bp Engine . 
All YOURS TO KEEP.... All al No Extra Cost. 


NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous ‘learn- -by-doing' 
method you get practical 'hands-on' experience. 
w Institute è 50432 Field Bldg. су __ —— 
| Kansas City, Mo. 64111 


O YES. please send me the FREE booklet that gives full de- 
fails about starting my own business in Small Engine Repair. 
| understand there is No Obligation and that No Salesman will 
call on me 


| NAME 
| ADDRES = 


———EE———— EE Se es SSeS SS 


Build Your Own 
Grandfather Clock 
Prices Starting Under 


$300 


(including movement 


k and dial) 

| e Do-it-yourself case 

kit, parts pre-cut 

e Finished clocks 

e Solid 3/4" hard- 

woods: black 

walnut, cherry, oak 

e Heirloom quality 

e Factory direct prices 
e Solid brass West 

à German chiming 

movements 

Money back 

& guarantee 

“e Prompt shipment 


MASTERCARD, VISA and 
DINERS CLUB ACCEPTED 


ЕМРЕ EROR” 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 


OF GRANDFATHER CLOCKS 
Dept. 1036, Emperor Industrial Park 
Fairhope, Alabama 36652 

IN CANADA: Emperor Clock Corporation, Dept. 1036 
. 7-1081 меке Dr. дыы дый Ontario L5T 1M4 
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UNINAT 1 


Its a lathe—It's a mill—lIt’s a drill 
—for wood, plastic and soft 
metals. The Unimat 1 is a mini- 
workshop for the junior model- 


maker. Operated by battery or 
through transformer. Order one 
today with a money-back guar- 
antee at $129.00. 


, Unimat 3 


PRECISION LATHE 5259% 


Eight spindle speeds, 115 V ac 
2-speed motor. Distance between 


centers is 8". Optional acces- 
sories can be added for drilling, 
milling, circular or jig sawing. 
May be ordered direct. 


Call today or write for free brochures 
and price list. Phone 445-9621. 


| Send free catalog and price list for accessories. О j 
[| Check D Money Order O Visa O MC OD J 
[| [| 
g CARD NO.________ EXP. DATE i 
| | 
SIGNATURE |. .— | |) A . Ра 
| ` Ê 
| ADDRESS — i 
| d 
Ш CITY/STATE Р L 


hobby products co. 


P.O. BOX 07846 COLUMBUS OH 43207 


pem 


4 Learn how to MAKE MONEY 
Ne 


>in DRAFTING 


in Ж Sie at и эриге бу; Мо previous expe- 
3 rience ls and materials included with | 


} 

| course. No si 5 scia talent required. We show you 
pe APTITUDE j what to do, how to doit. LEARM DRAFTINGI 
| КЕГЕ. АТ НОМЕ! | 
| “CAREER = “AME mon 
NEUE  ————————— 
| Accredited CITY STATE c — —' | 
К Study NORTH AMERICAN SCHOOL OF DRAFTING, | 
[Council _ __ 4400 Campus Dr., Dept. | PCO24 Newport Beach, UA 92660 | 


SATELLITE TV 
* BUILD YOUR OWN ЕМ AND SAVE • 


LNA. nicole red Schematics, Complete - 
Parts Lists, Circuit Boards. Send Self Addressed 
Stamped Envelope For More Information To: 


Dept 104, P О Box 25647 
Tempe, AZ 85282 


A] xandi 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the "Classified Opportunity Mart,” 


| immediately following this section. 
You may find just what you've 
| been looking for. 


| Popular Science Indexes | 
380 Madison Avenue, New York, М.Ү. 10017 | 
Enclosed is a total of $2 — (check or money order) Please send: | 
lcs Oe O80 []79 O78 OFF O76 O75 O74 O73 3721 
Tox 75 each) [ЛАН 11 indexes (1972-1962) for $11,00 (Five indexes $5 | 
| Name Е | 
| Addes | 
l City | 
| State i | 


(Prices above include postage and handling. Allow about 4 weeks for delivery 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


Nothing is more frustrating than trying to 
find that article on building a patio deck or 
making your car run smoothly, or locating 
any other informative article or item that ap- 
peared in Popular Science in 1982. That's 
why you'll want a handy 1982 Popular Sci- 
ence Index. And to help you make use of 
your older magazines, or to find a PS refer- 
ence quickly at the library, complete your set 
of Indexes, still available from 1972 to date. 
Fill out the order form above or a larger sheet 
and send with check or money order. 


| less than 15 minutes. 
| key to unlock it, protec- 


| installation kit, easy 


Protect your 


cash & valuables 
against theft! 


SECRET LOCKED & == 
HIDE-AWAY du. 
looks like any wall 
outlet—O pens апа 
closes like a wall safe 


Defies detection. Holds cash, _ „а 
jewelry, other valuables. m 
Easily installed (either 
vertically or horizon- че =. 
tally) іп most walls in 


Comes with special 


tive cover, complete 


instructions. 
HOLDS ALL THIS! 5, - 
| ! The Original 
Ti/g X 33/8X 2 
only $1 295 
+ $1.25 post. & hdlg. 


| Order nowand give your home added secur- 


ity against intruders. Send payment to 
address below. Or—to charge to Visa or 


| MasterCard, give name of card, account 


number and exp. date. Order stock # 4000. 
SAVE! We pay postage on orders of 3 or more. 
(Res. of AZ, СА, CO, FL. СА, IL, MI, NY, 

OH, PA, SC, VA, VT. WI add applicable sales tax.) 
Readers’ Shopping Service,Dept.PO ЗАА 
Times Mirror Magazines 
РО. Box 2041, Latham, NY 12111 


NEW! 
FROG PHONE 


FREE GIFT! 

Key Ring/Digital 
Clock/Tape 
Measure. 

$9.95 

value. 


- а (Heg 
Special Offer $24.95 5355| 
Frog Phones are uniquely designed, touch tone 
telephones that make great gifts. The eves light up 
when receiving a call. Comes in green with beige 
hase, Size: 5" Hx 33" Wx 2X" D. Also availablk 
in Panda and FireFly designs. 

SAVE $14 by buving direct trom the importer 
plus sect a FREE gilt valued at $9.95. 

NO RISK OFFER ^5atislaction Guaranteed, Re- 
turn the Frog Phone within 30 days for a prompt 
and full refund. Keep the Key Ring/Clock as a gilt. 
Guaranteed Delivery: Scnd money order for fast 

one week delivery. Tel: 201/641-1185 

P.B.I., Inc., 11 Moonachie Road, Dept. M-1, J 
Moonachie, N.J. 07074. 

[] Frog Phone PandaL)]  . Firefly I 
(2824.95 ca. plus 52.95 for p. & h. 

Check or Money Order enclosed. 


N.J. residents add sales tax. | 
Name س‎ i 
mireseLAdUrIes8 7 I LL LLLLIÉLÉÉILIDLIL. i 
сиу SE Aip 


;;| IN A PEN-OILER FOR $2.99. 


LUBIT-8 


THE SUPER OIL WITH TEFLON’ 
· THE WORLD'S. 
SLIPPERIEST LUBRICANT 


чегүү 
[i 


With its needle tip applicator super pey Lubit-8 is the ideal 
lubricant for power tools, bicycles,fishing reels, automobiles and 
hundreds of other items. 

Special patented* process permanently disperses micro- 
miniature particles of Teflon® and Fluon® in Lubit-8. 

Super slippery Lubit-8 surface resists dust, does not coagulate, 


and leaves no oily residue. 


by temperature extremes (— 60°F to + 500°F). 
_ Penetrating action frees "frozen" nuts, bolts, locks, and 


Can be used just about anywhere since Lubit-8 is unaffected 


a 
r 
ч 
Een de y 
БОСА 
pi Eo 


Please ship ________ pen-oilers of Lubit-8 at a special price of $2.99 — 

er unit. 2 for $5.50. 4 or more, $2.50 apiece, — . four time refill at 
-49 each. (Shi ping included in Continental United States. Mass. 

residents add 5% sales B M or Mastercard accepted on orders of 


2 or more. Call 1-800-852-7800 for easy ordering through Mastercard 


i 
| 
i 
or Visa. In Mass., call 1-617-823-5995. i 
Enclosed is my ;Checkfor$.... . . "Money order for $. .— 
Charge to ту C Mastercard | Visa Amount $ 1 1 ï 
Acto NES E ee SELL. us 
CRC TECHNOLOGY, INC. 80 Paul Revere Terrace, Taunton MA 02780 i 
Namê И 

Address i 

City. State Zip i 
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Planer Molder $aw | 
Power Т O OL S 


Feed 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
же. or all at once with a single motor. Low Cost 

. You can own this power tool for only $50 down. 


30- 30-Day FREE Trial! -xcirina каст 


NO OBLIGATION-NO SA SALESMAN WILL CALL 


RUSH COUPON  ‘OLEY-BELSAW CO. 
TODAY! KANSA 5 CITY. MO. атт 


І \ җе ит Со. I 
i SRT 90444 Field Bldg ] 
- Kansas City, Mo. 64111 ! 
" | Please send me complete facts about р 
1s YES PLANER — MOLDER —SAW and | 
- details about 30-day trial offer. - 
In m 
i Name i 
| Address i 
~ City. D © - 
(State Di uua 
LLLI ша ШШ ШШ иш ШШ PI EF NE D | L EI NE EI E P | | 


LEARN HOW TO USE A COMPUTER 


Train at home in spare time! No previous 
experience needed! Now you can learn 
it all! Computer programming... 
computer applications... computer 
games...everything you ever wanted 
to know about computer operations. 
Use hundreds of programs already 
available or write your own...budget- 
ing, real estate, bookkeeping, ex- 
penses, investments, interest, taxes, 
shopping lists, vacation planning, ad- 
dresses, phone numbers...even for- 
eign languages and graphics. Ex- 
perts explain everything in easy-to- 
understand language with step-by- 
cue \ step directions. Timex computer in- 
=, cluded with your training... plugs in- | 
ال‎ , to any TV. Send for free facts! «us 


rs | ‘COMPUTER Т TRAINING, Dept. PC024 
Scranton, Pennsylvania 18515 


| Rush free facts how | can learn computer applications, 
programming and operation at home in spare time. 


Jee 


* [TEM 16-964 - 


= [TEM 16-965 - - 
2-3/8" diam, x 12" wheel, 16-1/2" x 3-1/2" x ч 
3-1/2". 5-1/2 lbs. Prepaid-Continemtal 0.5. $22.50 


Y Send $1.00 For 124- Page S9 


Northern n Hydraulics | 


GITE 
*w oz 5 


+ 


Чч ть 
343 


Free Discount байка | 
A must for the Do-it-Yourselfer or | 


Handyman. Features discount prices 
on Quality, Namebrand Products that 


аге ideal forthe farm, shop or home. A 


Toll-Free # makes Bankcard or COD 
ordering fast and convenient 


Send For Free Discount Catalog 


Northern Hydraulics 
1211 East Cliff Road, Dept. 1P34 
Minnesota 553 


= VARIABLE == 


Tangential 
AC Blowers 


E Many ventilating, exhausting uses. 
Use with solar collectors, wood stoves, fire- 
places, cool electronic gear. Speed control furnished. 


$16.50 


- 50-СЕМ, 115-VAC, 1/2-amp. 
2-3/8" diom. x 4-1/2" wheel. 7-1/2" x 3-1/2" x 
3-1/2”. 4 Ibs. Prepaid-Continental U.S. 
200-CFM, 115-VAC, 1.7-omps. 


= Equipment Catalog = 
| Ph.(402) 474-4366 — 


ГЕС mı + "i 


Name Age 
| Address 
| City/State/Zip _ 


TEn | 
EE ee eee -—— ee: p ee —-—--— — eee ee eee AX eee ee 


b ; | 


„Carl Heald, Inc. 


Dept. OJX, P.O. Box 1148, Benton Harbor, MI 49022 » 
& Call TOLL FREE 1-800-253-1030; in Michigan call 616/849-3400. 
Am am um AB NR ш GM иш шш шш ш mm ш шош ш UU 
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PS-034‏ ت 


= | ® FUN TO BUILD! ' 
ГУ: . «FUN TO RIDE! 


These rugged farm utility vehi- dn . 
cles are powered by Shp to 16 һр == 7 d 
American-made engines. AN j 
Farmers and ranchers say 
they're the most useful д 
(and fun) pieces of equip- 


$479.95 to $1279.95. 
For a FREE color brochure “ee 
with complete details call or write: 


SURPLUS CENTER 


7 
ment they own. You ' 
build and SAVE assem- TRYKE 
bly costs. Kit priced from MODELS ü 


SUPER TRYKE 


Lincoln, | NE 68501 | 


KILL LAKE WEEDS 
Proven Aquacide pellets destroy 
unwanted underwater weeds. 


Spread marble sized pellets 
like grass seed. Effectively 
kills weeds at any depth. 
Registered with Federal 
Environmental Protection 
Agency. 

Certified and approved for 
-| use by state agencies. 


Our 28th year. 


10 Ib. can. Treats 4,000 sq. ft. of lake bottom, $34.95 
includes delivery. 48 Ib. carton. Treats 20,000 sq. ft. 

of lake bottom, $129.95 includes delivery. State per- 
mit may be required. 


CALL TOLL FREE 1-800-328-9350 
(Except Minnesota Call 612-222-1922) 


Or write for free information to: 


 AQUACIDE CO. 


| 308 Prince Street, Dept. 363, PO. Box 3367, St. Paul, MN 55165 


x 


ETE. _.. 


LOUPE MAGNIFIERS 
Used by jewelers and craftsmen for 
inspection and assembly. Crown glass 
lenses pivot for 4X-7X magnification! 
Sturdy loupe attaches to either temple. 
Precision craftsmanship! Money-back 
guarantee. Send only $19.95 * $1 hdlg. 


Precision Optical, Dept 69-A . Rochelle, IL 61068 


= STOP MAKING MISTAKES IN 


ENGLISH 


have helped thousands of men and women to became 
effective speakers, writers, and conversationalists, With 
F the new C.J. METHOD you can stop making mistakes in 
= English. build up your vocabulary, speed up your reading, 
develop writing skill, learn the "secrets" of conversation. 
Takes only 15 minutes а day at home. Costs little, 32-page 
booklet mailed FREE. Write TODAY' 

Don Bolander, Career Institute, Dept.111-034, 
1500 Cardinal Drive, Little Falls, N.J. 07424. 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the "Classified Opportunity Mart," 
immediately following this section. 
You may find just what you ve 
been looking for. 


Classified Opportunity Mart 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 10 words. Payment with order, or charge to your Visa, Master Card, 
American Express or Diner's Club account (give number & expiration date). First word in bold capital letters, rest of ad upper & 
lower case. Other bold cap words, $1 per word extra. Bold headline or white space, $29.50 per line. DISPLAY-CLASSIFIED $403 
per inch, per month. Advertisers using a PO. Box number must furnish complete name and street address for our records. New 
advertisers, please submit descriptive material with order. CLOSING DATE for May issue (on Sale April 17) is February 28. 
Send orders to Dorothy Ellis, Popular Science, 380 Madison Ave., New York, NY 10017. 


AVIATION | 

| GYROCOPTER 3-View Drawings $10.00. 
Homebuilt Aircraft Supplies, 7932 Ontario 
Street, Omaha NE 68124. 


KITES! Best selection anywhere! Color 
Catalog $1.00 (refundable). INTO THE 
WIND, 1729-P Spruce St.. Boulder. CO 
80302. 


` LEARN AIRPLANE DESIGN At Home. 
Information and Brochure send $1.00 to: 


Р.О. Box 12117. Lake Park, FL 33403. 


' HOBBY HELICOPTER. “Choppy” ultra- 
ight single-seat helicopter. Simplified con- 
struction —motorcycle engine. Brochure: 
$3.00. Polynova. Box 6705, St. Remi. Que- 
bec, Canada JOL 210. 


| BOOMERANGS — INCREDIBLE RE- 
TURN! You can do it. Exciting! Order your 
FREE catalog today. Boomerang Man, 312 
Park, Monroe, LA 71201. 


BUILD YOUR own JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 


a Carries one person-plus • Uses low-cost fuel 
* Simple hand-tool construction. 
S. .F LANS— completely illustrated: $9.00 


8: Plans for building a Piston-Engine- | 
Powered Helicopter (fully illustrated): $8.00 
ities BOTH ABOVE BOOKS: only $14.00 
1 АЕТ P.O. Box 16488-A 
Baltimore, MD21217 


BOATS, 
INBOARD/OUTBOARD MOTORS 


HOUSEBOAT/TRAVEL TRAILER Kits. 
Hobo, 254 River. Holland. MI 49423. 


BOATKITS - PLANS - PATTERNS - 
FRAMEPACS - 

LARGEST CATALOG - 300 Designs 880 
- Plywood - Fiberglass - Steel - Strip Plank- 
ing - POWERBOATS - Inboards - Out- 
boards - Cruisers - Sportfishers - Hydro- 
planes - Runabouts - Houseboats (KAYAKS 
CANOES - Largest Selection! - SAIL- 
BOATS - Daysailers - Trailersailers - Mul- 

ihulls -FIBERGLASS MATERIALS - Cloth 

- Resins - Foam - New improved - "EPOXY- 
PLUS" - "EPOXYGLUE" - "EPOXYSUR- 
FACER" - Wood’Epoxy construction - 
CATALOG $2.001$4.00 Airmail) - Includes 
FREE Boatbuilder Materials Brochure 
iBook - “AMATEUR BOATBUILDING" 
Fiberglass-plvwood - Wood'Epoxy - Steel 
$6.000 CLARKCRAFT, 16-5 Aqualane. 
Tonawanda. NY 14150 


EVINRUDE —Mercury 1983 Bargains... 
Mill sizes... $2.00 handling... Scott McCul- 
loch parts... Electra Marine. 610 Merrick 
Road. Lynbrook. New York 11563. 


BOAT Kits - 27 trailerable models - 
POWER and SAIL - 8'-30'. Molded fiber- 
glass hulls and decks come factory assem- 
bled - vou install factory supplied interior. 
Save half factorv-built cost. No experience 
required. 48-page catalog - $1.00. Luger. 
Dept. AC-84, 3800 West Highway 13, Burns- 
ville. Minnesota 55337. 612-890-3000. 


PONTOON and Houseboat kits from 
$1.994.00. Information $1.00 1-500-522- 
1500 ext. 6042. Watercraft. Box 902A. Co- 
lumbia. TN 38401. 


NOW... A trim and tilt kit that fits virtually 

all outboard motors, both foreign and 

domestic. Simple installation, non- 

electric allows trimming at all speeds from 

the drivers seat. DOLE TRIM-N-TILT 
| KITS. Write Dole Fluid Power Products, 

Box 1987PS, Hutchinson, Kansas 67507. 
| Call (316) 663-8361. 


BOAT PLANS—FRAME KITS— 
PATTERNS 


Hundred of designs — WOOD —FIBERGLASS— 
STEEL — Sailboats — Powerboats —Outboards— 
Canoes — Kayaks — Rowboats — Duckboats — 
Dones—Houseboats Proven methods include 
instruchons especially for amateurs. Professional 
results! NO LOFTING! "SUPPLIES" —Fasten- 
ings — Fiberglass — Resins — Glues — Books. 
Send $2 00 tor HUGE 144-page catalog or $4.00 
AIRMAIL Includes FREE "BOATBUILDING SUP- 
PLIES” brochure. Investigate our "POXY-SHIELD ` 
P"POXY-GRIP" wood/epoxy boatbuilding system 
—Manual = $2.00. GLEN-L MARINE. 9152 
Rosecrans, Box 756SP. Bellfiower CA 90706 


HOVERCRAFT 


HOVERCRAFT Plans, Catalog $1.00. 
Universal Hovercraft, Box 281. Cordova, 
IL 61242. 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 
over land/snow/water. Complete plans and 
booklet. $9.95. Aero-Projects, Box 5118P8, 
Clinton, NJ 08809. 


BARTLETT FLYING SAUCER 

Easy to build, fun to fly & powered by ordinary lawn 
mower engine— Complete plans, photos and supply 
sources. $6.00 Money back guarantee. Send to: 
Herb Bartlett, Box 156-5, Silverdale, WA 98383. 


ELECTRIC VEHICLES 


KING ELECTRIC VEHICLES offers con- 
version kits. Complete system tested: rea- 
sonably priced: ideal. MOTORS AVAIL- 
ABLE SEPARATELY. Mail $5.00 for de- 
tailed packet: K.E.V.. Box 514 E. Syracuse, 
NY 13057. 


AUTO SUPPLIES & EQUIPMENT 

ALTERNATOR Generator Rebuilding 
Book. Price: Hedelund Engineering. Box 
26024, Las Vegas. NV 89126. 


AUTOMOBILES 


HIGH Mileage Carburetors. Free Details. 
Box 89. Draper. Utah 84020-0589. 


WATER Injector - Build Easily. Inex- 
pensivelv!! Free Information - Stamped 
Envelope. U&I. Box 4873-P534. Boise. 
ID 83711. 


BUILD A BIKECAR, „^+ 
The Amazing Mini Car ga 
Built with Bicycle * 
Parts! Electric-Pedai s. 
| Powered! i 
| Fun to 

| Drive! 
Easy to үт 
Build! SEND 10: 


PLANS $7.95 (9 ne 


Plans псів Optional Body Design | Hacks, FL 33535 


| Like Old Cars? 


Own ап old car or want Wn 
to own one? Then sub- Emmm шы 
scribe to Hemmings Mo- ; 
tor News, world's largest old car market- 
place. Hemmings has over 500 pages of ads 
each month, crammed with thousands of old 
cars for sale — plus parts, literature, restora- 
tion supplies and more. Only $15.50 for 12 
giant issues. Subscribe to the ‘bible’ of old car 
collectors today. 
Send to: 

Hemmings Motor News 

Dept.317, Вох 100, Bennington, VT 05201 


ASTRONAUTICS 


GENUINE 
Breathtaking UFO CLOSE-UP photo. Color 
enlargement: 8/10" airmailed day received 


$10.00. Copress Lully 1111. Switzerland. 


TEACHERS Attn., Einstein +. Starship 
and Cosmos, /$50/, Brooks, Neilburg. Sask, 
Canada SOM 2C0. 


OFFICIAL Space-Shuttle Patches, Caps. 
T-Shirts. Write: "Shuttle", Р.О. Box 5108, 


Titusville. FL 32780. 


ANTIGRAVITY Propulsion Devise. Free 
Brochure. RDA. Box 873-NS, Concord, NC 
28025. 


GRAVITY 


| ELECTRONIC LEVITATION 
| Мо mo pert ma à or exotic fuels. 
BUILD FL M LS. Plans, schematics, dia 
rams, performance charts & more in PRIMER VOL. 

х 10 mimeo $20 ppd. GUARANTEED! VISA/MC add 


$5. FOREIGN ADD $10. SAUCER TECHNOLO- 


| GY, Box 132-A, Eureka Springs, Ark. 72632 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH 

* BUILD A DOZEN IN 
AN EVENING! 


Write for pur brochure and we'll send you 1 
WORKING SAMPLE of an сігіс at YOU САМ 
MARE TOUESELF irom materials you E find arsund (he house. 


Send $2.00 10 
vr 4, THE TELEFLITE CORPORATION. 
11620 Kitching SL. Sunmymead. Сан. 02388 


DO IT YOURSELF 


SPEAKERPHONE. Build vour own for 
less than $15.00. We supply schematics 
and instructions, Just $5.00. Downing En- 
terprises. Box 22086. Lansing, MI 48909. 


“KERO KLEEN" scrubber eliminates ir- 
ritated throats. smell. gray windows. $5.00 
for plans. E.B., Box 2158P, Stamford, CT 
06906. 


` NEW!... REPAIR ANY TV... EASY. 
Write: Research, Rt. 3. Box 601BA, Col- 
ville, WA 991 14. 


LASERS: Surplus units, parts, acces- 
sories. "The Source for Laser Surplus." Free 
listing. Meredith Instruments, 6517 West 
Eva, Glendale, AZ 85302. 


FREE KIT CATALOG contains over 450 
do-it-vourself kits: Computers; Test Instru- 
ments; Stereo and Color TVs; Ham gear; 
Auto, Marine and Home Energy products. 
Write: Heath Co. Dept. 016-153, Benton 
Harbor. MI 49022. 


FREE brochure. most unusual elec- 
tronic clock. [It's about time. Send stamped 
envelope. Deec, Box 6155, Bridgewater, 
NJ 08807. 


1600 CATALOGS Every Subject Imag- 
inable!! Directory $4.00, Catalogs Galore, 
7914-D Springfield Village. Springfield, 
VA 22152. 


ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


PROJECTION TV .. . Convert your TV 
to project 7 Foot picture . . . Results com- 
parable to $2,500 projectors . . . Total Cost 
less than $30.00 . . . Plans and 8" Lens 
$19.95 . . , Illustrated information FREE. 
Macrocomaag, Washington Crossing, Penn- 
sylvania 18977. Creditcard orders 24 Hours 
(215) 736-3979. 


HYDROPONIC Garden on Patio-Porch! 
Plans $2. Self, Box 668, Ozona, FL 33560. 


HOME APPLIANCE REPAIR GUIDE 
Avoid expensive Service costs, Repair 
Household Appliances Yourself Safely and 
Effectively. New Guide Gives Illustrated 
Instructions. Send $4.95. Judy Lite Prod- 
ucts, Dept. S. 201 Richard Ave., Merrick, 
NY 11566. 


GREAT SAUSAGE RECIPES 


227 page illustrated book explains sausage 
making plus home curing and smoking of 
meat, fowl and fish. Over 100 recipes. We 
now have Low Salt Seasonings. Free equip- 
mentand supply catalog has more information. 


The SAUSAGEMAKER 
177-12 Military Road Buffalo, N.Y. 14207 


SOLAR AND ENERGY SAVING 


Dept. P, P.O. Box 237 
Manchester, NH 03105 


MARCH 1984-|-185 


DO IT YOURSELF - 
(соп) 


BUILD YOUR OWN! 
КЄ Р) Build this BIG Cabinet aut of 
ordinary plywood. Step by 
F step instructions, 32 Pgs. over 
40 pictures, all measurements. 
Remove Rust & Paint easily ! 
Price includes 64 Pg. Catalog 


PLANS & CATALOG - $5.00 
Reg. $7.00 Value - 1st Class Mail 


SKAT BLAST INC 
PO. 649 - CANFIELD. OH 44406 


| CO2 Welding Laser 

Laser Pistol 

Laser Rifle 

Inexpensive Ruby Laser... 

25KV Tesla Coil 

Easy-to-build X-Ray Mch.... 
Low-cost 1-Man Hovercraft. 

MHD Electrical Generator . . 
Propane/Gas Auto Conv. . 

Easily Built Jet Engine .... 

Pwr. from your Auto Alt... 

Run 3Ph Mtrs. on 1Ph Pwr.. 

Lock Picking Made Easy... 
Electronic Bugging Devices. 6.95 
Research & Development 
Р.О. Box 873-C Concord, NC 28025 


Catalog $1.00 


Z AMAZING. 


SCIENTIFIC and ELECTRONIC 


N DEVICES” 


LASER DEVICES 

e LCS BURNING CUTTING COZ LASER . $15.00 
e RUB3 RUBY LASER RAY PISTOL 15.00 
e LRG3 IR LASER RIFLE/PISTOL ... 10.00 
* СИЗ VISIBLE RED LASER RIFLE. .. 10.00 
* LHP/LLD LASER LIGHT XMTR/RCVR SYS 10 
* LHC2 BEGINNER simulated VISIBLE LASER 5. 
SCIENTIFIC & ELECT 

e TCL3 SOLID STATE TESLA COIL 35KV 6.00 


BTC5 1.5 MILLION VOLT TESLA COIL 15.00 
HVM3 125 THOUSAND VOLT DC SUPPLY8.00 
I0G310N RAY FORCE FIELDGUN. ... 8.00 
HEG1 MILLION WATT 500 JOULE SOURCE 10 
ULTRASONIC ACCOUSTICAL 
PPF1 PHASOR PAIN FIELD GENERATOR 15.00 
PSP3PHASOR SHOCK WAVE PISTOL. 7.00 
IPGS POCKET PAIN FIELD GENERATOR 7.00 
RAT2 RAT AND PEST ELIMINATOR... 6.00 
HT9 HIGH FREQ. LISTENING DEVICE. 8.00 
| SECURITY & PROTECTION 
* DEVI DEVASTATING DEVICES ..._. 10.00 
e PPG1 PHASOR PROPERTY GUARD 15.00 
e МЕТІ MINI VOICE XMTR 2-3 MILE 7 00 
© INF1 INFINITY TRANSMITTER .. 15 00 
* PSW3 PHASOR BURNING STUN WAND 8.00 
e PG1 PARALYZING WAND 10.00 


WE STOCK ALL PARTS NECESSARY FOR 
CONSTRUCTION OF THE ABOVE PROJECTS 


* CATALOG CONTAINING HUNDREDS MORE OF 
ALL NEW AMAZING and FASCINATING PLANS 
EASY TO BUILD KITS AND ASSEMBLED ITEMS 
$1.00. CATALOG INCLUDED FREE WITH ANY OF 

| THE ABOVE PROJECT PLANS. SEND CASH, 
CHECK. MO, VISA, MC TO 


INFORMATION UNLIMITED 
| P.0. BOX 716, DEPT. PB — AMHERST, NH 03031 


INDEPENDENCE WITH WIND ENERGY 


GENERATE YOUR OWN POWER! 


Use this efficient wind generator to 
charge batteries for cottages, lights 
radio, boats, RV's, emergency power 


SEND FOR FREE INFORMATION 
Thermax Corporation, ста 
| Mill Saree’ 


грен, VT 540) 
Tale раи (S02) Hobs. |e 


FREE ENERGY 


Extract abundant free ene rgy anywhere 
using permanent magnets. Know the 
truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. Only: $15.00 | 
RESEARCH & DEVELOPMENT 
PO Вох B73 
Concord NG 28025 


186 | POPULAR SCIENCE 


Dept. PS 


BTC3 250 THOUSAND VOLT TESLA COIL 9.00 | 


HOME CRAFTSMAN 


GIANT catalog of patterns. parts, books 
for making wooden tovs: Free. THE TOY- 
MAKER SUPPLY COMPANY, Dept. P33. 
Tahoe, CA 95730. 


"GETTING Started in Stained Glass" 
$1.00. Whittemore, Box 2065X. Hanover. 
МА 02339. 


LEATHERCRAFT Supplies. Catalog 
$1.00 (refundable). Krafet, 1909 75N, Sher- 
man, TX 75090. 


BATTERY CLOCK MOVEMENTS. Below 
wholesale prices. Best quality. Catalog 
$1.00 irefundablei. Yankee. Box 265, 
Thompson. CT 06277. 


MAKE TOYS- Plans, Kits- Hardwood 
Wheels. Parts, Dowels- Catalog $1.00- 
Cherry Tree Tovs. Belmont. Ohio 43718. 


QUALITY FURNITURE HARDWARE, 
CHAIR CANE, AND LAMP PARTS. Com- 
plete Selection, Prompt Delivery, Reason- 
able Prices. Catalog Costs: $1.50 3rd Class 
or $2.50 1st Class. Paxton Hardware, 7818 
Bradshaw Rd.. Dept. B-28, Upper Falls. 
MD 21156. 


TOOLS & MACHINERY 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog $1.00 
(refundable), Camelot, Dept. 33. Box 65, 
Bristol. Wisconsin 53104. 


WOODWORKERS. Computerized radial 
arm saw attachment. Build vourself. Copy- 
righted illustrated instructions. Send $7.95. 
James Holland. 7828 Alpine. Sparta, MI 
49342. 


NEW Mini-Hacksaw stores blades. Steel 
construction. Satisfaction guaranteed, $5.98 
delivered. Write: Snug-Saw, Box 1036. Sea- 
side, CA 93955. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pvramid Products. Dept. 
M, 3736 South 7th Avenue. Phoenix. AZ 
Rolled, 


4 METAL Cutting Lathe $87.25. Taig. 
15048 Proctor, Industry, CA 91746. 


SILVO Hardware. 188 page Hand & 
Power Tool Catalog 31.00, Dept PS4-3. 
2205 Richmond St., Philadelphia, PA 19125. 


LATHES 3° TO 15°. MILLS, 
DRILL LATHE CAT GRINDERS 


Акаа, Dres. 
1 зв, m shapes: M 


Screws,  Taps, 


TURNING. MILLING. 
DRILLING, THREADING, 
BORING. DIVIDING 


ENGINES, MOTORS 


NEW Engines For Mowers, Tillers, Ete... 
Fantastic Savings! Hlustrated. Catalog— 
$2.00. Refundable First Order. | Discount 
Engines, Box 166PS, Ashland. MG 650140. 


ENERGY SAVING 


FREE FIBERGLASS INSULATION, we 
show vou Where to obtain it! Our plans 
show vou how to use it. Send $5.00 for 
report. К. Donald, РО, Box 403, East Han- 
over, NJ 07936. 


SAVE ON ENERGY COSTS. Free cat- 
alog features solar hot water systems. set 
back thermostat, heat loss detectors, log 
splitters and more. Also complete line of 
RF. ultrasonic and photobeam security de- 
vices. Write: Heath Co. Dept. 016-156, 
Benton Harbor. MI 49022. 

COMPUTERIZED WEATHER STA- 
TIONS. Most Accurate Clock. Digital Bar- 
ometers. Television Computer Systems. 
Robots and more in the FREE Heathkit 
Catalog. Write: Heath Co. Dept. 016-154. 
Benton Harbor. MI 49022. 


TANKLESS Water Heaters. Models For 
Every Requirement. Paramount. 627 Hazel. 
Allentown. PA 18102. 215-821-7741. 


* Insurance Discounts 


GET 25% to 40% more heat from your 
horis heating system. Details $3.00. 
ferl Jacklin, 3571 Sherwood Ave.. 
Niagara Falls, NY 14301. 


SPLIT Logs Easily, Without Expensive 
Splitters, Monster Mauls, Wedges. DOU- 
BLE Efficiency of Most Fireplace Inserts 
for $40.00. Complete Details $2.00. Augen 
TIN 947 Parkside Lane, Lancaster, PA 


PLANS, BLUEPRINTS 


SHOPSMITH lathe duplicator and steady- 
rest plans $9.00. Wolfords Inc., 12245 Co. 
Rd. 9. Findlay, OH 45840. 


ILLUSTRATED, portable aluminum CAN 

COMPACTOR plans of |" plywood. S.a.s.e 

- $3.00. RDHCC, Box 338, Killdeer, N.D. 
58640. 


BURGLAR/FIRE ALARMS 


PSYCHOLOGICAL barrier stops bur- 
glars. $2.00 for kit. FB. Box 2158P. Stam- 
ford, CT 06906. 


DISCOUNT BURGLAR ALARM PROD- 
UCTS Send $1.00 (refundable with first 
order! for product list and prices. Р.А.Р. 
6754 Lodge Rd.. Saugerties, NY 12477. 


AUTO ALARM | 
ANTI THEFT 


Send return address and 

check for $29.00 plus $2.50 

shipping and handling to: 

MOUNT SINAI 

ELECTRONICS 

621 Rte 25A 

Mount Sinai, М.Ү. 11766 
(516) 331-9645 


SAVE $40.00 


FUNCTIONS: 

* Disables ignition 
* Blows horn 

* Easy to install 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen. (Catalog 
.20e). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


FORMULAS, PLANS 


MONEYMAKING CHEMICAL FORMU- 
LAS - THOUSANDS! CATALOG $3.00 
(REFUNDABLE): GWAG. Box 193, Brook- 
field. Wisconsin 53005-0193. 


HENLEY'S 

YN 20th Century Book of 
fom: 10,000 Recipes, For- 

- mulas & Processes 

(Latest Edition] 

Here is a wealth of prac- 
tical, accurate and clear 
information and instruc: 
tion that can save you 
thousands, or make you a 
fortune! Housewives, man- 
ufacturars, farmers, handy- 
man, home experimenters, 
; alactricians, chemists, 
people in every walk of life, refer to Henley's 
daily, In this gold-mine of a baok, you too will 
find formulas and recipes for almost everything 
used in the home, farm, workshop or industry. 
Discover the trade secrets of thousands of 
commercial products—laarn new money savings 
and exciting way of doing things, As indispan- 
sabla as a dictionary, Satisfaction guaranteed, 
900 pages hard cover-cloth binding. Only 

$14.95 plus $1.75 postage & handling. 

Dealer's inquiries Invited 


EMBASSY SALES Dept.68 
Box 67, East Elmhurst, N.Y. 11369 


SCIENCE & CHEMISTRY 


WILL. pay cash for "Time— Travel" in- 
formation. Reply, 501 Huntington Road, 
Bridgeport. Connecticut 06610. 


1984 CATALOG, 200 pages. Thousands 
of chemicals. glassware. science hobby equip- 
ment, Send $2.00. Merrell Scientific, 1665 
Buffalo Road, Rochester. New York 14624. 


CHEMICALS — Catalog $2.00, Scientific 
Supply. P.O. Box 1494. Abilene, TX 79604. 


CHEMICALS MANY RARE ONES. Cat- 
alog $2.00. Chon Chemical Co.. Box 2298. 
Mansfield, ОН 44905. 


ECONOMICALLY Priced Chemicals Ap- 
paratus. Catalogue-$1.00. Hagenow Labo- 
ratories. 1302 Washington. Manitowoc, 
Wisconsin 54220. 


EXPERIMENTERS Laboratory Supplies 
Catalogue,—$1,00. Young— Edisuns, 934 
South 13th., Manitowoc, Wisconsin 54220. 


1000's OF CHEMICALS 
LOW Prices Glassware. Send $2.00 for cat- 
alog or call for orders/prices. Chem-Lab| 
Supplies, 13814 Inglewood, Hawthorne, CA 
90250. 213-973-2391 


Е PLASTICS 


FREE catalog for plastic fabrications sup- 
plies. Ryeplexb, 275 E. Sunrise Hwy, Lin- 
denhurst, NY 11757. 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat; 
ing, fiberglassing:; in industry, laboratories, 
craft work. Reproduce vour designs with 
our mold materials. Catalog $1.00. CAST- 
OLITE. Dept. 84C’ PS, Box 391, Woodstock, 
IL 60098. 


GARDEN SUPPLIES & 
EQUIPMENT 


SOLID BRASS ANIMAL FAUCETS 
And other related items, FREE Catalog 
PATIO GOODIES. Dept. C, 1805 Poinset- 
tia, Santa Ana, CA 92706. 


NURSERY STOCK 

GROW GINSENG. Very Profitable. Have J 

seeds, roots. Complete information. G. | 
Collins, Viola. Iowa 52350. 


` REAL ESTATE 


FREE l.ist Ouachita Farms Homes Acre- 
age. American Farm Agency, Mena, Ar- 
kansas 71953. 


CANADIAN (Country —: Our 
68th Year. Terms available. Catalogue ; ir 
mailed $1.00. Dignam Corp., Suite 446. 
85 Bloor East. Toronto, Ontario M4W 1B5. 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks 
CA 91423. 


FREE! SPRING '84 CATALOG! 

266 pages; over 5000 properties, 2000 pic- 
tures! Values in every tvpe of real estate, 
many owner financed! From 600 offices in 
43 states. Get your FREE copy now! 
STROUT REALTY, Plaza Towers, Dept. 
5810, Springfield. MO 65804. Call toll free: 
1-800-641-4266. 

GOVERNMENT Lands... from $20-acre! 
"Buyer's Guide”... plus nationwide list- 
ings—$2.00. Lands, Box 19107-FC, Wash- 
ington, DC 20036. 


AS LOW AS $29.00 AN ACRE 


Purchased through Estate Liquidations 
Own your own Canadian property in most pop- 
ular hunting fishing areas. Great investment 
EASY PAYMENTS. CREDIT CARDS ACCEPT 
ED, Title Guaranteed. Buy Back Guarantee =: 


ACT NOW! Send lor FREE catalogue: Cana- 
dian Estate Land Dept.. 21D 2411 Yonge 
Street, Suite 303 Toronto. Canada. MAP 271 
Telephone anytime 416-488-0444 


BUSINESS OPPORTUNITIES 


IMMEDIATE PROFITS! Spire time, 
Unique proven enterprises. No experience 
or capital. Free details. No obligation, 
Wealthbuilder 53, РО. Box 848, Clewiston, 
FL 33440. 


SCREEN Print T-Shirts. Inexpensive” 
kits. Free Details. "T-Printer," POB 2399] 
(LLC), Tampa, FL 33623. 


MAKE big money in home satellite tele- 
vision. Be a dealer. Earn $50,0600-875,004 
vearly. Send $1.00 for valuable report. 
Wholesale Satellite Supply, Box 1044, Lake 
Oswego, OR 97034, 503-246-8335. 


MAKE mountains of EXTRA CASH Part- 
Time... Or start your own BIG PROFIT 
BUSINESS. FREE SUBSCRIPTION to 
Opportunity Magazine tells how. Write: 
Opportunity, Dept. B81, 6 М. Michigan, 
Chicago, IL 60602. 


MAILORDER Opportunity: Start profit- 
able home business without experience or 
capital. Write for free book, plus details. 
Mail Order Associates, Dept. 629, Mont- 
vale, NJ 07645. 


DU'LL make "Big Profits Fast" New 
covery in battery reconditioning. Eigh- 
n months guarantee. Twenty five years 
perience! Complete set up. This system 
ls itself! Electoan, 7415 Gable Drive, 
itle Rock, AR 72205. 


DEBTS! Secret Tax Laws Bring 
а! Free Details. Notax-PS3, 780 
llantyne #А, Е! Cajon, CA 92021. 


JEPRINT TO AFFLUENCE with fan- 

ic home businesses. Free details. Midas, 

f er E Dept. PS3, Walnut Creek, 
4598. 


IILLION Dollar—opportunity manu- 
turing batteries. Supplies available. 
erlast, Box 365, Bogota, NJ 07603. 


RECONDITION Used Car Batteries! 

00.00 + daily. Secrets others don't tell. 

imp please. Battery Outlet, Box 3300, 
ory, NC 28603. 


EW Mercedes - Bons; $120.91 monthly, 
BMW, $81.51 . Guaranteed . 
ne Torto, Box 2655-43Р, Springfield, 


REE information: Build a saw нера 
z machine. Sharpeze-I, Box 6004, San 
rnardino, CA 92412. 


REPAIR HYDRAULIC JACKS Free 
mils. Hydraulic Parts Supply, Dept. 5, 
x 4157, Brownsville, TX 78520. 


1,000 WEEKLY Home Business Di- 
tory Details. Box 2019-PS, New York, 
10163. 


500.00 WEEKLY recycling Tires! 
Information. LaVallees, Fountain, 
prida 32438. 


© HOUR— more! Easy Bathtub/Sink 
inishing. Free details. Shephard's, 
18SC-West 30th, Los Angeles, CA 90016. 


CYCLE METALS. NO, NOT BEER 
ANS! рагу $458 weekly! Free informa- 
n, Hornsby's, Box 1657, Brenham, TX 
833. 


BORROW to $500,000 any worthwhile 
siness venture. For details Write: 
BM-4, 1601 Main, Plainfield, IN 46168. 
"a ee ree ae aR, 


BORROW by Mail! $500—$25,000 Fast! 
ву! Confidential! For details write: 
curate, 2120 Crestmoor, Nashville, 
| 37215. 


i DS, and piale late glass! Earn up to 
0,000 yearly. Send for valuable free re- 


rt. Glas-Weld Systems. Box 5755C, Bend, 
t 97708, 503-388-1156. 


YOU can make money wholesaling free 
tails. Brokerage. 109E Circle. Burns, TN 
p29. 


MECHANICALLY inclined individuals 
siring dd de Weekly Profits operating 
iall Manufacturing business Without In- 
stment write: Businesses, 92-P Brighton 
th. Brooklyn. NY 11235. 


BELTS And Buckles. Complete Line 
st Sellers, including Westerns, Truckers. 
Xtorcycles, Wildlife. etc. Big Profits. Com- 
е dealer set up. Catalog $1.00. Anchor. 

3958-B PS. North Providence, R102911. 


PIANO Tuning quickly learned with 
me study course. Diploma granted. 
nerican Tuning School. 17050 Telfer 
ive, Morgan Hill CA 95037, 


300,000 BARGAINS Below Wholesale! 
пу Free! Liquidations . . . Closeouts . 

b Lots... Single Samples. Free Details. 
rgainhunters Opportunities, Box 730-B. 
Hand, Michigan 49423. 


BUMPER Sticker Printing Device. 
еар. Simple. Portable. Free details 
imper. РОВ 22791(LLC). Tampa. FL 
622. 


NEW Luxurv Car without - Write: 
ACO 15. 1601 Main. Plainfield. IN 46168. 


$92.00 FROM Square Foot Plywood 

Demand), Revealing Proof 25c | Re- 

able}, Woodwins. Bridgewater. MA 
324. 


CONCRETE Block Machinery: Catalog 
00. Route One, Box 3740, Rapid City. 
uth Dakota 57702-3740. 


IMPOAT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 
Report. Mellinger, Dept. M2693. Woodland 
Hills, California 91367. 


“PROFESSIONAL” GIANT SCREEN 
PROJECTION TV—Don' be fooled by 
cheap imitations! ... "Build and sell the 
best with lenses and screens utilized by 
Sony, Zenith, Pioneer, and Magnavox!" . 
Simple construction! . . . Unlimited profits!" 
Illustrated dealers information and com- 
plete parts catalog $2.00 .. . Money back 
guarantee! . POLI-VISION, 187-A Су- 
press St., Throop. Pennsylvania 18512. 


GET RICH!! Secret law smashes debts — 
brings cash and credit! Details FREE! 
WealthKit-S, Billings, NY 12510. 


TAKE Catalog Orders. We drop-ship 2500 
best-selling specialty products. Lowest 
below who vaste rices. Immediate deliv- 
ery. Spectacular home business opportu- 
nity. Free Book. SMC, 9401 De Soto Ave., 
Dept. 28-39, Chatsworth, CA 91311. 


VINYL'S Where The Money Is! Profes- 
sionally repair, refinish, recolor furniture, 
luggage, car tops. Quick, easy. Two small 
$20 jo sa day earn you $1,000 a month. 
Homes, cars, offices, restaurants, unlim- 
ited customers. Start earning after a few 
days practice. Sensational details free. 
VIP, 2036 Montrose, Chicago 60618. 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, POB 
22809 LLC), Tampa, FL 33622. 


PROFITABLE (old Foil РНЕ. ed 
sonalize business cards, pencils, matches. 
Free Details. Gold, РОВ 24986! LLC). 
Tampa, FL 33623. 


RECONDITION JUNK BATTERIES. 
$40,000 year, spare time! Easy. Free Infor- 
mation. Owen, 771 K, Battle Ground, 
Washington 98604. 


MAKE PVC PIPE FURNITURE. 330.000 
year, spare time! Easy. Free Information. 
Очеп. 711 P, Battle Ground, Washington 
98604. 


PIANO Tuning learned quickly at home! 
Free information. Empire School, Box 1014, 
Jupiter, Florida 33458. 


SOLAR Heating learned quickly at 
home! Free information. Empire School. 
Box 1014s, Jupiter, FL 33458. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Information: 
Industrial-PS3, Box 127, Alexandria Bay. 
New York 13607. 


$40,000 ON 1/3 ACRE! New hydro- 
PUMA Шр, pleasant, practical! 

ree information. Planter's. Box 1657 
Brenham, TX 77833. 


PROJECTION TV... Make $$$ assem- 
bling Projectors... Easy . . . Results com- 
parable to $2,500 projectors .. . Your total 
cost less than $20.00 .. . PLANS, @ LENS & 
Dealers information $17.50 . . . Illustrated 
information FREE . . . Масгосотаарх, 
Washington Crossing. Pennsylvania 18977. 
Creditcard orders 24 Hours (215) 736-2880. 


CLASSIFIED ADS come ний vo, But 
vour's does not have to. Make money like 
the PET ROCK, FRISBEE, etc Through 
Creative Advertising. GET THEIR ATTEN- 
помин Remember" NOTHING goes for 
NOTHING: SEND $5.00. Innovative Ideas, 
P.O. 3176. Daytona Bch. FL 32018. 


RINGS, WATCHES, JEWELRY —600'; 
profit. Free Sales Kit Catalog. P aU 
2146, 156 Fifth Avenue. New York. NY 
10010. 


be a TAX CONSULTANT 


Income unlimited in full or part time home business 
preparing tax returns in busy tax season, plus year. 
round monthly feas to $50 from business tax service. 
No bookkeeping experience needed. We train you at 
home, help you start. Accredited Member NHSC, Free 
literature. No salesman will call. Vet Approved. Nation- 
al Tax Training School, Monsey, 1CR N.Y. 10952 


ELECTRONIC 
W ASSEMBLY BUSINESS 


— home. spare time. Investment, knowledge or 
experience unnecessary. BlG DEMAND assembling 


electronic devices. Sales handled by 
professionals. Unusual business opportunity. 


FREE: Complete illustrated lileralure 
BARTA, Box 248-SA €= 
Walnut Creek, Calif. 94597 


PRODUCTS & INFORMATION 
AS LOW AS $29.00 AN ACRE 
Purchased through Estate Liquidations 
Own vour own Canadian property in most 
popular hunting fishing areas. Great in- 
vestment. EASY PAYMENTS. CREDIT 
CARDS ACCEPTED. Title Guaranteed. 
Buy Back Guarantee. ACT NOW! Send for 
FREE catalogue: Canadian Estate Land. 
Dept.. 21C. 2411 Yonge Street, Suite 303, 
Toronto, Canada. MAP 271. Telephone anv- 

time 416-485-0444. 


BOOKS & MAGAZINES 


SELF IMPROVEMENT BOOKS Millions 


In Mail Order. Free Literature. R. Fuhr- 
man Co. "C", PO. Box 200. Emerson. NJ 
07630. 

LEARN the secrets of building wealth— 
ten steps to financial independence. Order 
now, receive free gift. $3.25. KM Associ- 
ates, 5000 S. Quebec #660, Dept PS2, Den- 
ver, СО 80237. 

INDEXES to POPULAR SCIENCE avail- 
able: full set of 10 for $10, postage paid. 
For 1981 only, send $1.75 to: POPULAR 
SCIENCE INDEXES, 350 Madison Ave.. 
New York, NY 10017. 


OUT Of Print Books Found, Send Wants. 
Booklook, 518 Maple Ave.. Warwick, NY 
10990. 


JOKES & NOVELTIES 


FREE — World's Leading Novelty Cata- 
log, 1600 Jokes, Tricks. Science. Sports. 
Hobbies. Johnson-Smith, C-6113. Mt. 
Clemens, MI 48043. 


УЭ Вл CALCULATOR 


VA LIFETIME OF FUN AND LAUGHS ; THER 
Digital Operation * No Batteries Needed ; 

Floats on Water * Has Memory 
Handcrafted in USA * Great Gift 
Hackers Friend * Dealers Inquire 

GUARANTEED! *5 ppd. Foreign Add °2 22 
PERCO,Inc. 5ARogers, Eureka Springs, AR 72632 


COIN & CURRENCY 


BRILLIANT Uncirculated United States 


Silver Dollars (1878-1904). Selling One for 
$37.00. Selling Two $67.00. C.O.D. Orders 
Welcome. Satisfaction Guaranteed! Silver 
Dollars— Excellent Investment Potential! 
Free Silver Dollar Catalog. Addison Thomp- 
son. Box 1085-PS, Black Mountain, North 
Carolina 28711. 


STAMP COLLECTING 


UNITED NATIONS 3 Complete Mint Sets 
25c. Approval Cornetta. РОВ 1509-F, 
Lake Placid. FL 33852. 


FREE — $2.00 Packet. Request approvals. 
Gain. 716- S Sixteenth, Mattoon, IL 61938. 


25 DIFFERENT older U.S. 10e with 
approvals. Hill Co.. Box 51. Defiance, Ohio 
43512. 


FREE Surprise collection with appr ovals, 
Jay. Box 2130, Petaluma, CA 94953 


_ FREE, US, Mint Set. Approvals. Hilde 
brand. Box 4867 Santa Clara CA 95054, 


U.S. 6 commemorative plate blocks $1.00! 
Approvals, Gordon Davison, Nokomis, FL 


33522. 

FREE, Foreign stamp price lists with 
bargain stamp approvals. C.K. Stamps. 
17902 Marklee. Jamul. CA 92035. 


PLATE BLOCK British free with approv- 
als. Carlson. Rt2, Box 112. Annandale. MN 
25302. 

107 DIFFERENT triangles, space. an- 
imals, etc. $4.00 value, Onlv 10е Approvals. 
Favette Stamps. Dept. 418-5. Favetteville, 
New York 13066. 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains includ- 
ing U.S, & B.N.A. stamps, ets, albums, 
accessories and supplies, "Also fine stamps 
from our approval service. Buy only what 
vou like. Return balance promptly! Thank 
vou. Jamestown emp Co.. Dept. E 34PS. 
Jamestown. NY 1470 

FREE!!! Beautiful Stamps Gold. Silver 
Others Pieter als. Delor, 21127 Fleetwood, 
Harper Woods. MI 48225. 


2,000,000 STAMPS. 150 Countries, 
2¢ each. Belden, Box 4149, Dearborn. MI 
48126. 


35 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, Box 
3092. Mansfield, Ohio 44907. 


FREE Wor ldwide Packet. Penny approv- 
als. Froehlich. Drawer 968B, Morton Grove, 
IL 60053. 


OLD U.S. Stamps on approval. Chester, 
Box 15355R. Philadelphia. PA 19111. 


SATELLITE TV 


CABLE Converters. Decoders. Catalog 
$1.00. Refundable. APS, PO. Box 263P. 
Newport, RI 02840. 


SATELLITE TELEVISION ANTENNAS 
complete detailed plans for home construc- 
tion bv anyone. $5.00. Jansen Electronics, 
РО. Box 168A, Dundee, OR 97115. 


SATELLITE TV RECEIVER BREAN- 
THROUGH! Build your own commercial 
quality receiver now! Instrution manuals, 
schematics, circuit boards! Send stamped 
envelope: XANDI. Box 25647. Dept. 24J, 
Tempe, AZ 85282. 
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; Power t Consultants Microwave 
1! HOME SATELLITE RECEIVER 


iN $ Special $1,595 


Come lete 


ЧРСМ 


4700 C North Harold 
АКИ Little Rock, AR 72218 
(501) 225-3100 


SATELLITE 
TELEVISION 
SYSTEMS 


• Super programming 
e Heaviest of its kind 
e Easy operation 
e Advanced component controls 
| Dealerships available 
| We manufacture sizes ranging 8', 9", 11’, 
14', 16’, 23'. 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 


RADIO/TV 


SATELLITE TELEVISION: Receivers 
$300, Dishes $100, LNA’s, downconverters, 
complete information. Catalog $4.00. Sat- 
ellite Systems, Dept. S, Box 184, Milpitas, 
CA 95035. 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 


CONVERTERS All types for all systems. 
Lowest prices anywhere. Quantity dis- 
counts. Dealer inquiries accepted. PG Video 
Corp. РО. Box 296, Latham, NY 12110 
i518) 374-2988. 


CABLE TV EQUIPMENT AND CON- 
VERTERS. Plans and Parts. Build or buy. 
For information send $2.00. C&D Elec- 
tronics. Р.О. Box 21, Jenison, MI 49428. 


NEW!...REPAIR ANY TV...EASY. 
Write, Research. Rt. 3, Box 601BC, Col- 
ville. WA 99114. 


HBO Descrambler Plans— $2.98. Ste- 
vens-PS. Box 20286. Bowling Green, KY 
42102. 
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CB RADIO 


CB Radio Books, Kits, Modifications, 
Catalog $1.00, Refundable. APS, РОВ 
263PS, Newport, RI 02840. 


RECORDS & TAPES 


VIDEO TAPE. Custom Windings. Any 
Lengths. Top Quality. Prompt shipments. 
Quan discounts. AVÎ, 1-215-821-8984. 


VIDEO EQUIPMENT 


VIDEO MOVIES. VHS-Geta-Disc. Cata- 
log $1.00. Tower, Dunkirk, MD 20754-0213. 


ELECTRONICS, STEREO, HI FI 


AUDIO LOGIC PROBE BY NECES- 
SARY IDEAS COPYRIGHT 1983. Check 
most circuits without a scope and the bother 
of glancing from what you're doing back 
to the scope. For schematic and parts list 
send self addressed envelope with postage 
and $5.00 payable to Necessary Ideas and 
mail it to: Necessary Ideas, Maryville Gar- 
dens Station, РО. Box 27145, St. Louis, 
MO 63111. 


ELECTRONIC CATALOG 


e Cable TV e Telephones 

e Video products e-Software 

e Computers send $3.00 
BAY STATE ELECTRONICS 


P.O. Box 263 è Accord, MA 02018 


COMPUTERS 


SOFTWARE Atari CBM64 VIC20. Cata- 
log of games, business, etc. Send $1.00: 
Komputer Konsultants, PO. Box R. Lake 
Grove, NY 11755. 


TI-99/4A owners, Get your free catalog 
of new, exciting, low cost software. Enter- 
prises, Box 690, Hicksville. NY 11801. 


PAPER — LABELS DISCOUNTED 
Wholesale prices. Free price list. C. Green 
Co., 325 Main St., Moorestown, NJ 08057. 
609-235-8740. 


FREE SOFTWARE! Hundreds of pro- 
grams— GUARANTEED! Discover where 
and how. Send $3.00. Alpha-Omega Sys- 
tems, Dept В, Box 231215, San Diego, 
California 92123. 


48K computer US $380.00 or hundreds 
Apple compatiable softwares details US 
$1.00. Reliant. Р.О, Box 33610, Sheungwan 
Hongkong. 


TRS-BO COMPUTER DISCOUNTS. 
Lowest prices anywhere. Free price list. 
Radio Shack. 175A N. Delsea Dr. Vine- 
land, NJ 08360. 800-257-0426. 


COMPUTER—CONTROLLER board 
contains Z8 microcomputer programmed in 
BASIC. 5 Parallel Ports. 1 RS2 32 Port, 
Lakeside Electronics. Box 167. Sand Lake. 
MI 49343. 


MUSICAL INSTRUMENTS 


CATALOG for makers. repairers of stringed 
instruments. Imported tonewood. tools 
varnishes, parts, accessories, strings. cases. 
Fine European instruments. bows. As- 
semble-vourself carved violin kit. Catalog 
$1.00 includes 10% discount certificate. 
International Violin Company, Ltd., Dept. 
KC. 4026 W. Belvedere Ave.. Baltimore. 
MD 21215. 


CABIN & HOME BUILDING 


ONLY 
$1989 


Build this Cabin the 
gasy way. 904 sq. ft. 
Send for complete 
set of detailed plans, 
list of materials, cost 
: 1 М € picture 
Ё Er RM LE С. nd instructions. 
Send $6 to: CABIN PLANS 
2353 Williams Creek Rd., High Ridge, МО 63049 | 


188 | POPULAR SCIENCE 


SONGWRITERS 


POEMS Wanted Immediately. Nashville 
Music Productions, Box 40001-PS. Nash- 
ville, TN 37204, 


POEMS-SONGS WANTED. Free Pub- 
lishing Promotions. Broadway Music, Box 
7438- "РӘ, Sarasota, FL 33578. 


MONEYMAK ING 
OPPORTUNITIES 
BUMPER Sticker Printing Device. Cheap. 


Simple. Portable. Free details Bumper. 
РОВ 2279111101, Tampa, FL 33622. 


BATTERY —tm Tools, Instructions 
$326.00. Manual $65.00. Training Avail- 
able. SUM BATTERY, 10415 98. Sebring. 
Florida 33870. 

CRUSH DEBTS! Secret Tax Laws Bring 
Wealth! Free Details. Notax-PS3B, 780 Bal- 
lantyne #A, El Cajon, CA 92021. 


NEW Luxury Car Without Cost 
Write: AMCO 15E. 1601 Main. Plainfield. 
IN 46168, 


GET RICH! Secret law smashes debts 
brings Cash credit! FREE report! 
WealthKit-S. Billings, NY 125 10, 


PEOPLE ARE MAKING HUGE PROFITS 
showing our line of unusual novelties to 
friends, co-workers. Send $1.00 for 8 sample 
items and distributor catalog. Lakeside 
Products, 6646 N. Western, Chicago, IL 
60645. 


BORROW bv mail! $500—525,000 Fast! 
Easy! Confidential! For details write: x 
curate, 2120 Crestmoor, Nashville. ' 
37215. 


"SUPERBIZ" You can make $100,000 
vr. working from home. Free information: 
S.G.E. Ent. Inc., 250-10 Northern Blvd., 
Р.О. Box 116, Little Neck, NY 11362. 


POSITIONS OPEN 


DESIGNERS WANTED. National rental 
equipment firm headquartered in Phoenix, 
AZ seeks designers with following back- 
ground: metal stampings. welded assem- 
blies, hydraulics. fiberglass, vacuum 
forming, injection molding, foam laminates. 
These technologies are to be applied in the 
following product areas: utility trailers, 
travel trailers, motor homes, van bodies, 
tilt cabs, light machinery, farm machinery. 
Hand-on, through-the-ranks fabrication 
background a necessitv. Demonstrated 
record of design accomplishment a neces- 
sitv. Salary negotiable based on ability. 
Send resume to: Design Engineering, P.O. 
Box 21509, Phoenix, AZ 85036. АП appli- 

cants will be contacted, E.O.E. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $5.00. Hydraulic Parts Supply, 
Box 4157, Brownsville, TX 78523-4157. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 40e. Ellwanger's 
FS., P.O. Box v Fort: Jervis, NY 12711. 


FREE Catalog. Repair Air Conditioning. 
refrigeration. Tools. supplies, full instruc- 
tions. Doolin. 2016 Canton, Dallas. TX 
15201. 


GOV'T SURPLUS 


MILLIONS OF BARGAINS! Jeeps in- 
cluded! Many I‘: or igini al cost. “Nationwide 
Government Buver's Guide Directory" — 
$2.00 guaranteed. DISPOSAL, Box 19107- 
FC. WASHINGTON, DC 20036. 


IS It True vou can buy jeeps for $44 
through the U.S. government? Get the facts 
today! Call 312-742-1142. Ext. 4606. 

LOANS BY MAIL 


BORROW Бу Mail! Free Details! MBG- 
P5284. Box 22985, Sandusky, OH 44870. 


CASH LOANS —Borrow by mail, Апу 
amount. Free details. application rushed. 
Monevmasters. D-116. Box 3169, Pinehurst. 
NC 28374. 


BORROW by Mail! $500—3$25.000. Fast! 
Easy! Confidential! For details write: Ac- 
curate, 2120 Crestmoor, Nashville, TN 
37215, 


NEED credit cards? 
Bankrupt? Slow credit? No credit? Let us 
help. Call now! 1-317-839-1712 Ex.c7 


ARAB BUSINESSMEN Have Money To 
Buy & Invest. Top Finders Fees Paid. Int. 
Middle East Assoc, 384PS1. 8291 Flax- 
тап, Huntington Beach. CA 92646. 


BORROW $100-$100,000! instant 
Reply! No Co-Signers! Rush Stamped En- 
velope! Financial, Box 5487 (PS). Richard- 
son, TX 75080. 


IMMEDIATE l.oans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW 225,000 "overnight с Any pur- 
pose. Keep indefinitely! Free Report! Suc- 
cess Research, Box 19739-FC, Indianapolis, 
Indiana 46219. 


SLOANSS On Signature To $100,000 - 
Any purpose! Write: Elite: Box 206 - P 5, 
East Rockaway. NY 11518. 


BORROW 3500- $500. 000 instant reply 
no co-signer, Send addressed envelope. Fi- 
nancier, Box 532894, Grand Prairie, TX 
T5050. 


BORROW 530,000 without interest! 
Free details! Infohouse-PS, 808 Post, San 
Francisco, CA 94109. 


BORROW 2300—330,000 Interest Free! 
Keep Indefinitely! Free report! Write: 
American, 1601 Main, Plainfield, IN 46168. 


 REMAILING SERVICES 


LOS ANGELES Hemailing Service— 
Single pieces $1.00/ monthly service $10.00. 
Receiving/forwarding service. Guaranteed 
daily service! Will mail you locale. post 
cards of LA area upon your request. Ger- 
ald's Gerald Castleberry, PO. Box 167. 
6320 Wilcox Ave, Bell, CA 90201. 


CONFIDENTIAL Mail Receiving For- 
warding. Mail Drop. Box 18039P8, Orlando, 
FL 32860. 


LOTTERIES 
WIN fourteen DIFFERENT state lotter- 
ies! Details $3.00. Serendipity, Box 184-PS1, 
Brooklyn, NY 11236. 


WIN MILLIONS in Canadian lotteries. 
Lowest prices. Same dav service. Free de- 
tails plus FREE TICKET OFFER. Lucky 
Buck (PS}, Box 171, Station W., Toronto. 
Canada M6M 422. 


WIN MILLIONS in Canadian Govern- 
ment lotteries. For free information write: 
Canadian Gold Club, РО, Box 324, Sta- 
tion А, Windsor. Ontario, Canada МЭА 6K7. 


CARTOONING 


CARTOON for Fun and Money!!! Free 
booklet" Cartoons. Box 40614B, Detroit, 
Michigan 48240. 


SPECIAL SERVICES 


INFORMATION Оп Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue. Woodside. NY 11377 


HANDWRITING ANALYSIS Confiden- 
tial professional services. Send page of 
handwriting sample and $20 for detailed 
personality profile. MCR Grapho-Analysis, 
3500 Clayton Rd., Suite 100, Concord, CA 
945189. 


EMPLOYMENT INFORMATION 


LEARN DOMESTIC Refrigeration 
$50.000 per year no more layoffs. Fran- 
chised opportunity. Post. Box 19931. Hous- 
ton, TX 77024. 


OVERSEAS JOBS! 320.000—360,000 
and up: CALL NOW! 317: 899-1712 Ext. 30 


OVERSEAS ...520.000-560,000 = . Free 
Report! Employ ment, Box 19760-FC. India- 
napolis, IN 46219. 


AUSTRALIA! Jobs! Transportation! New 
Handbook Employers Directory —$2.00. In- 
ternational. Box 19107-FC, Washington, | 
DC 20036. 


GOVERNMENT JOBS - Thousands of 
vacancies must be filled immediately. 
$17.634 to $50,112. Call 716-842-6000, Ext. 
93970. 


SALESPERSONS/DISTRIBUTORS 
WANTED 


HEAR Us Out! Texas Refinery Corp. of- 
lers an opportunity for high income Plus 
cash bonuses and fringe benefits in your 
area. Regardless of experience, write: W.E. 
Sears, Pres.. Box 711. Ft. Worth, TX 76101. 


INDUSTRIAL maintenance coatings 
sales. for 100 year old manufacturer, pro- 
vide Top Earnings, Cash Bonuses, Mer- 
chandise and Travel Incentives, Free De- 
tails, No Investment Ever! Call Toll Free 
toutside Ohio) 1-800-321-8353 or write: 
Tropical Industrial Coatings, Inc., Pearl 
Road, PO Box 444°P3, Brunswick, Ohio 
44212-0015. 


EDUCATION & INSTRUCTION 


HIGH School Diploma at home. No 
classes. Low cost. Information FREE. Call 
toll free 1-800-228-5600 or write: Ameri- 
can School Dept. 30347, 850 E. 58th St. 
Chicago. IL 60637. 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . . . Free re- 
vealing details. Counseling, Box 389 SP3, 
Tustin, CA 92680. 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


BRITISH DEGREES. Obtain vours now 
from London. Bachelors, Masters, Doctor- 
ates. Commerce, Industry, Sciences, Phi- 
losophy, Divinity, Medicine, Social Sci- 
ences. Free Prospectus. (Airmail $1 re- 
цы. College Registrar, Dept. 111, 
BCM - Collegiate, London, WCIN 3XX, 
England. 


COLLEGE DEGHEE BY SPECIAL 
EVALUATION of EXISTING Credits & Job 
Experience. Fast. 1614) 863-1791. Box 
13151-83, Columbus, OH 43213. 


"JET/GAS TURBINE CAREERS!" 
Homestudy courses—theory, maintenance, 
overhaul. AMERICAN JET SCHOOL, 
Dept. PS-3, Darby, Montana 59829. (406) 
349-2 100. 


PSYCHIC power, Intuition, Е.5.Р. eas- 
ily developed. Clear instructions $3.00. C.H. 
Boro, P.O. Box 2966, Joliet, IL 60434. 


LOCKSMITHING: Free book. Locksmith- 
ing Institute, Dept. 311-034. Little Falls, 
NJ 07424. 


EARN DOCTORATE DEGREE. Earn 
PhD in only 30 days. For complete home 
study program & exam, send onlv $5 to: 
Clayton Theological uod ТАВ Mt. 
Whitney Way, Clayton, CA 945 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507. . 


REISCH WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC., World's Largest. 
Free Catalog. Approved for VA. Modern 
Auction Library "FREE" with enrollment 
515-423-5242, Col. Gordon E. Taylor, P.O. 
Box 949, Dept. 3, Mason City, IA 50401. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 34PS-^ 
2158, Boca Raton, FL : 13427. (305) 368- 
2522. 


FREE 120 page Career Opportunities 
Guide—shows how to train at home for 
top paving jobs. Granton Institute, 263B 
Adelaide Street West, Toronto, Canada, 
M5H 1Y 3. 


LOCKSMITHING, Universal School of 
Master Correspondence And Shop Train- 
ing. Box 214652, Sacramento, California 
95821. 


ELECTRONICS Degree (BSET! by cor- 
respondence. Grantham College, 2500 La 
Cienega. Los Angeles, CA 90034. 
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INSTANT MEMORY 


The new way to remember 
A short, simple method of acquiring a powerful 


memory. No memorization, no keywords. Release your 
photographic memory. Learn “how” you remember, 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
B45PS VialaPaz, Pacific Palisades, CA 90272 


DETECTIVE 


DETECTIVE — Exciting profession. Use 
secret equipment: Diploma. Free details 
—ROUSE, Dept. P5403, Box 2469, Costa 
Mesa, СА 92626. 


PRIVATE DETECTIVE or FINGERPRINT 
TECHNICIAN training at home. Detective 
Kits. Badge, Diploma. GLOBAL SCHOOLS, 


Box 191PS, Hanover MA 02339. 
DETECTIVE Profession, easy home study: 


free tie-Lack or lapel pin, certificate, future. 
Professional Investigators Training School. 
Dept. CB, РО. Box 41256, Los Angeles, 
CA 90041. 


FINGERPRINTING - exciting scientific 
career. Home studv course teaches every- 
thing. Certificate on completion. Many 
openings; prepare now. Professional Inves 
tigators Training School. Dept. FP. PO. 
Box 41256, Los Angeles, CA 90041, 


HYPNOTISM 


FREE Hypnotism, Self-Hypnosis. Sleep 
Learning Catalog! Drawer PS400, Ruidoso, 
NM 88345. 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP, Box 487, Anaheim. CA 92705. 


HYPNOTIZE Women! Gentlemen! Neigh- 
bors! Even Perfect Strangers! Professional 
Secrets Revealed! Instantaneous methods! 
Clairvoyant Hypnotizing! Somnambulism! 
Dynamic salesmanship! Discover strange 
magnetic influence! Amazing personality 
improvement! Hypnotize yourself. Power- 
ful methods! $3.00. Addison Thompson. 
Box 1085-PS, Black Mountain, NC 28711. 


PERSONAL 


ADVANCED TITLES/DEGHEES. Minis- 
ters, Honorary Doctorates, etc. Free De- 
tails. Acquarian Church, 432-Р5 PCH, 
Hermosa Beach, CA 90254. 


BUY IT WHOLESALE 
CLOSEOUTS! Wholesale! Overruns! 


Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220, 


400,000 BARGAINS Below W hólesale! 
Many Free! Liquidations . Closeouts! 
Job Lots . Single Samples. Free 
details. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 


PARTS—Chainsaw, Three-Wheeler. 
Motorcycle, Snowmobile. Small Engines. 
Send $1.00— Wholesale Catalog. Manufac- 
turer's Supply. Box 157PS10. Dorchester. 
WI 54425. 


OF INTEREST TO ALL 


COMPUTER THEORY REFUTES EVO- 
LUTION? Booklet $2.00. Century Research 
Box 6610. South Bend, IN 46615. 


CASINO GAMBLING, Win 3S Thousands 
Confidential. Information $2.00. 9 Roberts. 
Staten Island 10306. 


WORLD'S FIRST TALKING WRIST 
WATCH, Details Free. King. P.O. Box 


. 28358 Dallas. Texas 75228. 


NEWSCAST TAPE ANNOUNCES ANY- 


. ONE'S BIRTHDAY, ANNIVERSARY, 


WHATEVER! $25.00. Tower. Dunkirk. MD 
20754-0213. 


MESSIAH PROMISED LIFE TO THE 

OVERCOMER. Send for your free 
copy of "The Psychology of Purity & 
Chastity" to: Schizophrenics Interna- 
tional, P.O. Box 50456, Ft. Worth, TX 
76105. 


IS HOMOGENIZED MILK KILLING 
YOU? Get the facts. Incredible no risk busi- 
ness opportunity. Allen Enterprises, 7332 


Miller Ave.. Upper Darby. PA 19082. 


FOR INVENTORS 


INTERNATIONAL Trade Exposition for 
inventors, new products. technologies. Call 
(412) 288-1383. 


INNOVATION Centre associated with 
University of Waterloo provides assistance 
to INVENTORS in: Development, Patent- 
ing. Licensing. Marketing and Financing. 
Canadian Industrial Innovation Centre, 
Dept. PS8. Waterloo, Ontario, Canada NZL 
3aL3. 


PATENT IT ECONOMICALLY! Free 
Details. M. Rainer. 2008 Fondulac, Rich- 
mond, VA 23229, 


INVENTORS: lf vou have an invention 
for sale or license, write for free booklet 
explaining how we can help vou. Kessler 
Sales Corp.. C-7-F1. Freemont. OH 43420. 


PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description. 
Box 392PS, Millwood, NY 10546. 


FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
Woolworth Building, 233 Broadway. Suite 
3612-N, New York, NY 10007. (2121 267- 
5252. 


NONPROFIT foundation helps inventors. 
Widest range of services. Free recording 
forms. Free evaluation. Affiliated Inven- 
tors Foundation. 501-А lowa, Colorado 
Springs. CO 80909 or Call toll free 1-800- 
535-5885. 


ПДО 
INVENTORS! 
IDEAS HAVE VALUE! 


Ever think of an idea, forget it and see it later on the 
market? Many people don't forget, act quickly and 
are rewarded by American industry. Write down 
your idea! We offer free disclosure registration and 
initial consultation regarding your idea's potential 
value. Call or write without delay for your free 
information package. 


American Inventors Corporation 
82 Broad Street, Dept. PS. 

Westfield, MA O1 мау 

(413) 568-3753 es , 

А Fee Based Marketi om n 
Offices Coast Io боа ii 
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INVENTIONS WANTED 


FREE inlormation on offering vour in- 
(онок for sale. Kessler Sales Corporation. 
7-IW, Fremont. Ohio 43420. 


EARN ROVALTIES, NUPRODUX INTER- 
NATIONAL, 1377 K 141, WASHINGTON, 
DC 20005. 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
presentation to industry and exhibition 
at national technology exhibition. Call 1- 
800-525-6050. Arizona, 1-500-352-0458 

Ext. 831. Or Write: 
IMI - PS 
701 Smithfield Street 
Pittsburgh, PA 15222 


|... MISCELLANEOUS 


ORNAMENTAL [ron designs. Book of 
1600 beautiful practical designs for rail- 
ings, columns, etc. Free literature. Cun- 
ningham. 3881 South 3200 West. P.O. Box 
20005-5. Salt Lake City. UT 84120- 0005. 


VACUUM CLEANERS "Discount Prices" 
"Mew" Rainbow $389.95. Kirby. Filter 
Queen. Compact. Details: АВС Vacuum 
Warehouse. 7021 Burnet-PS, Austin. Texas 


FREE BOOK. Prophet Elijah. Coming 
Before Christ, Megiddo Church. Dept. 55. 
481 Thurston Road. Rochester. NY 14619. 


FOREIGN NEWSPAPER 


WORLDWIDE ове Newspapers. 65 
Countries! Sampler: 4 52.95. FREE BRO- 
CHURE, Multinewspaperz. Box DE-33 
Dana Point. California 92629. 


OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH [or Gold. Jewelry. Gold 
Teeth. Rings. Diamonds, Watches. Silver. 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 6 E. Monroe. Dept. 757. 
Chicago, 60603. 


WATCHES, CLOCKS 
LCD Watch $2.50. Penwatch $2.00, cata- 


logue $1.00. Reliant, Р.О. Box 33610. 
sheungwan. Hong Kong. 


CLOCK and Watch Repairing books, 
tools. materials, Free book catalog. North 
American, Box 77-BP, Fox River Grove. 
Illinois 60021. 


 WINEMAKING 


WINEMAKERS - Beermakers: Free Il- 
lustrated catalog of supplies. Semplex. PO. 
Box 12276H. Minneapolis. MN 55412-0276. 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
6405.3. 


FREE ENCYCLOPEDIA WINEMAKING 
Beermaking. Supplies, Equipment Ingre- 
dients. Vvnox, Box 515498, Rochester, NY 
14615. 


WINEMAKERS-BREWERS Quality Sup- 
plies, Free Catalogue, Village Store, Box 
C51PS5, Westport, MA 02790. 


WINEMAKERS — BEEHMAKERS — 
GASOHOL. Free catalog, Equipment Sup- 
plies. Continental, Box 188-PS, Cassel- 
berry. FL 32707. 


WINEMAKERS - BEERMAKERS — 
Fresh Stocks. Fast Service. Free Catalog. 
O'Brien's, Box 2844, Wayne. IL 60184. 


FREE BEERMAKING BOOK plus cata- 
log. Finest equipment, Ingredients. One- 
Day Service. Fully guaranteed. SPI. Box 
784-5, Chapel Hill, NC 27514. 


BEERMAKERS! Free Specialist Catalog: 
Newsletter. William's, Box 461-P3, Oak- 
land. California 94604. 


KNIFEMAKING SUPPLIES | 


MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knife- 
makers Supply, Box 308-PS, Emory, Texas 
159440. 


CAMPING EQUIPMENT 


FREE Discount Catalog. Backpacking, 
Camping, Campmor. Box 999-P, Paramus, 
NJ 07652. 

EARTHWORMS, 
CRICKETS, FROGS 

FREE Literature. Raise Fishworms, 

Crickets. Red wigglers—1000— $5.95, 


5000— $42.50. Carter Farm— 12, Plains, 
GA 317890 


TAXIDERMY 


EXOTIC Butterflies, Beetles. World- 


HEARING AIDS 


GIANT Savings. 30 davs trial, Terms. 
Ritew: av, Box 094518. Chicago. IL 60659. 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Llovds-PSC, Rockford, 
IL 61104. Call 1 800 323-1212 Toll Free 


HEARING AIDS! 


SAVE 50% 
e All types of Aids 
e Try our all in the ear 
* 30 Day Trial e No Salesman 
e Free Catalog + Write: 
BETTER HEARING 
Box 537- 69E 
Brookport, IL 62910 


HEARING AIDS 
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PRICE CATALOG FREE! 


| SUPER SAVINGS! Newest. Finest. All 
bipes. Buy DIRECT & save up to HALF! 
p umen Sold by AIR MAIL on 


i HOME TRIAL. FREE Catalog. Write: 
MONEYSAVERS, 
15е Dept. PS 3D 9530 Langdon Ave., 


SO PUN dA, Cal. 91343 
№ Not sold in California. 


RUBBER STAMP 


Order "CUSTOM MADE" 


RUBBER STAMPS 


UP TO 4 LINES only $995 
(Max.:330 letters per line) ea. 


F 
| wr : 
ems " о 


Ж DAE anly $1.95 ea. 


Add 25€ per item for postage 


О SATISFACTION GUARANTEED 
FAST SERVICE- Your Order Shipped in 5 days! 


QUALITY Stamp Mfg. Box 35514-5, Tulsa, OK 74153 


PRINTING SERVICES 


PRINTING Presses, Туре, Supplies. Lists, 
50e. Turnbough Printers Supply. Mechan- 
icsburg, PA 17055. 

WATER PURIFICATION 


PUREST WATER [rom HOME DISTILL- 
ER, WATER WISE, Box 15981, Centerhill, 
FL 33514, (8001874-9028. 


TREASURE FINDERS/ 
METAL DETECTORS 
FIND old coins. jewelry, gold nuggets. 
New patented revolutionary device. Free 


catalog. Gardiner, 4729L N. 7th Ave., Phoe- 
nix, AZ 85013. 


FIELD GLASSES, TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains. Lenses, Prisms, Tele- 


wide. 64p Catalog $1.00. Scientific. PO «copes. Bi lars ete Jaevers 8016. Mer: 
Box 307-PS. Round Lake, IL 60073. rick Road. Lynbrook. NY 11563. = 
` SPORTING GOODS _ 


7888: AK/HI. 800-824- Mr Ext. 720 


IMMED. DELIV. быы HEF TO AU. 
USA Мада ON 
HUNTING ^ AMAZON UA 
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Buy 17/4" only $ 


VISAM. C./Am.Ex.C.0.D.-TOLL FREE- 24h 
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L RFU L, ACC URATE, hits like bullet! 2 it 
I pests. Target. plinking, thrilling sport! Astound friends! Compres 

breath gives amazing power! Ріегсеѕ !2" plywood! Rugged .38 cal. н 1 Utah 84603. Send cash, 
aluminum, 135 steel darts,carry case, instructions. l-piece, models: $145 PPd! IMMED. 


Ti ы = 4% "Compact, 220' range $9.97! 
ei 0-824 SW Popular, 300° $10.97! 6' | 
29.95 Magnum 350° range $11.97! 
Er [S8 Super-Mag (2-pece)450'| 
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& cleaning rod+ 900532 freebies! 
h 9Buy 4 SAME + 1100 + Mini- 
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A 1300- free Th gun!$65 free!6 
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Product information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
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301 Turbine Toga A unique new light- 
weight, reusable winter cover is described in 
this booklet from American Turbine Covers, 
Inc. It can be used on roof turbines in place 
of unsightly, inefficient trash bags. Free 


302 Hardwood Stairways This 12-page, 
full-color catalog from C-E Morgan features 
numerous stairway styles to complement 
traditional, contemporary, and colonial decor. 
The components, available in birch and red 
oak, can be stained or painted. 25¢ 


303 Learn to Fly Literature from Cessna 
addresses commonly asked questions about 
learning to fly and the advantages of being a 
pilot. Included is a worldwide directory of 
Cessna Pilot Training Centers. Free 


304 Get the Most from Your Computer A 
detailed color brochure from CompuServe, 
America’s largest information service for 
personal-computer users, shows you how to 
access its vast data banks for reference 
material, news wires, an encyclopedia, finan- 
cial and travel information, electronic mail, 
games, and much more. Free 


305 Mowers and Tractors This 20-page, 
detailed brochure from John Deere, illustrated 
with color photos and cutaway drawings, dis- 
plays the firm's line of riding mowers and lawn 
tractors. Free 


306 Portable Forced-Air Heaters А color 
brochure from Gilson Brothers Co. describes 
nine Porta-Heat models ranging from 40,000 
to 650,000 Btu. It includes a formula to cal- 
culate your heating requirements and de- 
scribes in detail kerosene and No. 1-fuel-oil 
operation. Free 


307 Enlarge Your Television This booklet 
from International Marketing Service will show 
you an inexpensive way to make 12-to-26-inch 
television sets up to four times larger without 
using tools or wiring and without tampering 
with your set. Free 


308  Design-It-Yourself Kitchens Mart 
Advertising's full-color brochure is filled with 
ideas for easy-care kitchens, including tips 
on product selection, color, and style. These 
beautiful kitchens feature ceramic, mosaic, 
quarry, and vinyl tiles; sheet-vinyl flooring; and 
a variety of paints and wall coverings. 25€ 


309 Repairing Cracks and Holes This bro- 
chure from Red Devil explains how to save 
time repairing cracks and holes in walls and 
ceilings with OneTime spackling, a new light- 
weight formulation that needs only one appli- 
cation and requires no sanding. Also discussed 
are surface preparation, tool requirements, 
and methods for repairing small cracks and 
large holes. Free 


310 South Carolina Vacation Guide Tour 
maps, events, and panoramic views of a 
diverse, delightful vacationland are included 
in this guide from the S.C. Div. of Tourism. 
Featured are the golden beaches of the Grand 
Strand, Old Charleston by the sea, and en- 
chanting resort islands. Free 


311 Equipment-Freeze Protection Heat 
Bar is the newest innovation in freeze protec- 
tion—rustproof, waterproof, thermostati- 
cally controlled, and UL-listed with a one-year 
warranty. It's great for boat engines, hunting 
and fishing gear, and RV, swimming-pool, and 
well pumps. The color brochure from Choice 
Industries explains how it works. Free 


312  Solid-Oak Products A unique, de- 
scriptive packet of literature from Tennessee 
Hardwood features the company's solid-oak 
workbenches and related furniture kits. Free 


313 Catalytic Room Heater This new unit 
from Thermal Systems dramatically reduces 
heating costs—it operates at half the cost of 
kerosene or electric heaters. It features auto- 
matic temperature control, a power vent that 
stops indoor pollution, and low surface tem- 
peratures to prevent accidental fires. Free 


POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 


Note: PoPuLAR Science Massachusetts address is for Product Information only. 
Please send the items checked below. | am enclosing $1 handling charge 
(any number of items) plus amount required for priced items. | AM ENCLOSING 
— — — — — — for priced items 

o 301 О 305 п 309 о 313 gays * ا‎ 
[1 302 25¢ L] 306 О 310 g 314 О 318 25e $1 for handling 
g 304 О 308 25е О 312 O 316 $1 О 320 $1 5 
Name (please print) — 
Address | City & State Zip 


Please send cash, check, or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 


190 | POPULAR SCIENCE 


314 RV-Services Guide An eight-page 
recreational-vehicle guide from U-Haul is avail- 
able for RV owners who need service or re- 
pairs on their vehicles. The booklet includes 
a valuable coupon. Free 


315 Four-Minute Concrete Repair Leaflet 
describes United Resin Corp.'s two-component 
super-epoxy, which dries in four minutes to 
repair fiberglass, wood, concrete, and cinder 
blocks. It’s waterproof, rust-resistant, and will 
never crack or fall out. Free 


316 Tools, Tools, and More Tools All 196 
pages of this catalog from U.S. General Sup- 
ply Corp. are filled with top-name tools and 
supplies. It includes over 6,000 items for car 
care and maintenance, interior and exterior 
home improvement, wood- and metal-working, 
and plumbing and electrical projects. $1 
(refundable with first order) 


317 Over-Under Guns This 12-page, full- 
color catalog contains descriptions of Valmet 
double-barrel shotguns from Finland, listing 
20 interchangeable barrel sets. $1 


318 Takeoff Sweepstakes — WD-4O intro- 
duces a “takeoff sweepstakes’ and a '"new- 
use" brochure. WD-40 cleans and protects 
fishing tackle, prevents rust, stops squeaks 
in car doors, and frees sticky mechanisms. 
Enter the sweepstakes and receive a sample 
of the versatile lubricant—through May 31, 
1984. 25¢ (for postage and handling) 


319 Carpentry Supplies А full-color, 
112-page catalog from The Woodworkers' 
Store features a comprehensive selection of 
woodworking supplies, including veneers, 
hardwoods, specialty hardware, finishing 
materials, caning, and more. $1 


320  Solar-Electric Products “Radiant 
sources’ 15 a catalog of solar-electric prod- 
ucts and systems from Solar Contractors, Inc. 
It lists the basic components needed to de- 
velop a complete solar electric system. $1 


POPULAR SCIENCE MARCH 1984 
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Low Таг Players. 


Regular and Menthol 
Kings and 100s 


Kings: 12 mg "tar," 1.0 mg nicotine—100's: 14 mg ‘tar’ 
1.1 mg nicotine av. per cigarette, by ЕТС method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


© Philip Morris Inc. 1984 


